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» 9, Rue du Coq-St,-Honoré, Paris, or at the Atheneum Office, London. For France, 
snd other Countries | not requiring postage to be paid in London, 28 fr. or 1. 2s. the year. jae countsten, the postage in addition. (JAMES HOLMES, TOOK'’s CouRT.) 
- _— 
NIVERSITY COLLEGE, LONDON. — 0 ‘PARENTS and GUARDIANS ert LADY, ANCHESTER NEW COLLEGE, IN CON- 
“PACUL’ TY OF MEDICINE.—Session 1800-41. who resides in a pleasant ond healthy epet 3 in the imme- 7 XION WITH THE UNIVERSITY OF LONDON. 
e Classes will commence as follo diate vicinity of the West End of London, WOULD LIKE TO r BENJAMIN HEYWOOD, Bart. President 
ANATOMY x PHYSIOLOGY .. Professor Sharpey, M.D. | RECEIVE A LITTLE GIRL as one of the family, to educate The ont LEGE will OPEN for the ADMISSION of STU- 
Octoher 1, at 10 o'clock, with her own children. Age not to exceed nine or ten years. | DENTS on the Sth OCTOBER next, in Grosve nor-square, 
F mess RY.-Professor Graham. October 1, at 11 o'clock. Parents who are about to leave England for India or the Colonies, | Choriton-upon-Medlock. ‘The Committee solicit the attention 
K ATOMY --Professor Quain. October 1, at 12 o'clock. and desirous of insuring to their offspring a virtuous domestic | of the public to the Course of Instruction provided in the Lite- 
aR AN CINE. <Profeseor W illiams, M.D. Oc tober 1, at 6o’clock. | education, in which the tenderness of the mother is blended rary and Scientific Department, vit. 
= RGERY - ssor Cooper. October 1, at 7 o'clock. with the vigilance of the instructor, would find this an opportu- Greek and Latin Languages ; Lectures on the Grammatical 
y GuranaTive ANATOMY..Prof. Grant, M.D. “Uctober 2, | nity that rarely offers. Terms, including everything, 100/. per | Structure of e ein Language, with Exercises in English 
30'cloc k. z annum.—Address to B. M., Post-office, Kilburn, Middlesex. Composition, F. AN, Esq. B.A., late Fellow of Balliol 
Ly -Professor Davis, M.D. October 5, at9 o'clock 7 


5, at9 ° > | Coll Oxford, Gh by 1" torin B istol College 
worn M MEDICA..Prof. Thomson, M.D. October 5, at 3 (COMMERC IAL SCHOOL, Gornic Hatx,| (Typ c™ors aia ngneal Tutors R. FINLAY. Esq. B.A, 
























‘clock. " ENFIRLD, MippLesex,by T. WEARE.—The intellectual | Trinity ¢ Jollege, Dadian, 
f ‘uses and further particulars may be obtained at the | improvement, moral character, and domestic comfort of the . Ancient and Mod mn History, and the History of Lite- 
Gice of the Co allege Pupils, are the objects of unremitting attention. Terms, from | rature, Rev. JOHN KENKIC K, 
bo DUPER. Dean of the Faculty. 25 to 35 Gnineas per annum, acoqeeang to the studies pursued. iv. ante and Moral Philosophy, and Political Economy, 
CHas. C . ATKINSON, Secretary to the Council. W ashing 2} Guineas. Referees :—Rev. J.J. pories, Lemme Rev. J MARTINEALU, of Liverpool. 
uth Sept. 1840. D. M'Niel, Esq. Stock Exchange; Y. Ford, Esq me ‘lap ham-road ; Ph sical | Science and Natural History, MONTAGUE L. 
o da 





“SG. 
‘he entire a will comprise three Sessions of nine months 





TT . y es d Mr. D , Surge 126, Holborn-bill. y scholars Pie Ps, 
See or COLLEGE, LONDON. — are admitted. Ac sanesedation for Parlonr Boarders. T 


s > » ¢ 

: OF ARTS AND LAWS.—Session 1840-41. each, extending from the beginning of October to the end of 

As Cada commence on Wednesday, the lith Cotaer ae SCHOOL, established upwards of 80 June. The Classes of the first year will be occupied in pre- 
Tee vofessor Creasy will deliver a Lecture INTRODUC- rs, combines advantages not to be surpassed: the | paring for Matriculation at the University of London ; those of 

% TORY to his own Courses, at ‘Two o'clock precisely. spacious mansion, gardens, ‘ ye -ground, nasia, bath, &c.,| the second and third years, in preparing for the Degree of 

‘ t 


afford every facility for healthful accommodation and exercise ; | Bachelor of Arts. Students willbe admissible into the College 

Classes. whilst the vicinity of Sydenham, Forest Hill, and otherdelight- | on the completion of their fifteenth year. Those who enter 

LATI Professor Key, A.M. ful and salubrious southern borderings of the Metropolis, invite with a view to graduation will be required to undergo an ex- 
Professor Malden, A.M. to more extensive recreations. The domestic comforts have | amination in Classics and Mathematics previous to admission, 
EW..Professor Hurwitz. ever met with approval; and the distinction that has attended | and to submit to the prescribed exercises and examinations 
BIC. PERSIAN, and HINDUSTANI..Prof. Falconer, A-M. | the gentlemen educated at this School, is a sure guarantee for | during the whole course; but the Classes will be open to other 
buinest: LANGU AGE and LITERATURE..Professor Rev. | success in the prosecution of studies for academical, prof ith whom submission to such exercises and examina- 


Semuel Kidd GUAGE and LITERATURE..Prof. Latham or mercantile pursuits. French is constantly spoken, and my tions will Ve optional.—A detailed statement of the course of 
BNGL IS é - . 4 , 





































Fapiie have access to a carefully-selected library.—Prospectuses | study, with a list of fees, is published, and may be obtained at 

lessrs. Bowdery & Kerby’s, 190, Oxford-street ; and Messrs. | the ipal Booksellers in Manchester and Live srpool ; or on 

LANGU AGE and LITERATURE..Prof. Merlet. Relfe & Fletcher's, 17. Cornhill; or address to the Principal, applic: ication personally to the following Members of the Com- 
and LITERATURE..Prof. Pepoli. Peckham School, Surrey. 


UAGE Teasher, ar. h shamaae 








Ea) m “Genes Robinson, Esq. Dukinfield. 
te ‘ Je Morg: UEEN’S COLLEG E, E ~~ INBURG H, J. Aevine} Turner, En. Cross- ctrect, Manchester. 
APH iL 0808 HY. "t rofessor Sylvester, F.R.S NTER SESSION, 1840-4 Robert Worthington, Esq. No. 8, Princess-street, Manchester. 
BTRY (Practica Course, commencing in May)..Pro- The following C eee Stet te a WEDNESDAY, Saasie Miareioade fon. Aaveatiold nase Mlamahaskor. 
GC J. ) ock. 

ISTRY (Course for the Matriculation Examination in ; f Ph pe. wi > 9 A4.M. er. ¥; Gostel, Boversctert, Chorlton pep Heal ~~ 
r. Wilson 
Ww 


whiny at the University of London).. Professor Graham. 
A 


NY, Junior Class io. (commencing in April).. Professor Or by letter to the Secretaries, to the care of S. D. Darbishire, 













ian Grant, Manchester, Sept. 15, 1840, 


y> 
M.D 
Fi Oe MIND and LOGIC..Professor the Rev. J. IDDLESEX HOSPITAL SCHO< iL of 


meee AR ANCIENT and MODERN..Professor Creasy, A.M. | “™iian¥, pe $Dr. Kn0x-sssesseseeeseeeee 3 P.M. MEDICINE. —The WINTER SESSION will commence 








Dr. Kn0Xescececcseseseeseell A.M. 







; LISH LAW (commencing 4th Nov.).-Prof. Carey, A.M. Under the superinten-( 9 a.m. n ‘THURSD October 
1D ++Prof.G A.M. : ‘ANA TOMY. Bisist " “DEMONSTRATIONS, and DIS- 
FunrRUORNCE comnisneng ad Nox Prot raven iM; | Protea! Anatomy oovessesne Gene OF DE nox and ru.| SECTIONS, by E. W. Tuion, F.R-S., Mr. Erasmus Wilson, 








. and Mr. Lonsia 
Geo: Lees, A.M + 12 noon. 5 
Practical a - Mr. IOBcccccccesccssseses 110 4, MEDICINE, oy Copland, 2¥4-D. F.R.S., and F. Le eighton, M.D. 
Forensic Medi ngage) 3M a PTs MIDWIFERY, by J North, F:L.S 
Wednesdays, and Friday ) TERIA MEDIC a, by Mervyn Crawford, M.D. 


Natural Philosophy 





prawn i in all its branches..Teacher, Mr. G. B. Moo! 
MHOOLMASTERS’ COURSES..Professors Key, De Morgen, 
Sylvester, and Malden 






















FLAHERTY SCHOLARSHIPS, Surgery sssecssecsees eesseeee Dr. J. Argyll Robertson.. 2 p.m. CHEMISTRY, Ew 
APisherty Scholarship of 50/. per annum, tenable for four Dr. Campbell — f3 vane FORENSIC MEDICINE, by by ‘Nir. GC. De Morgan. 
years, will be awarded in 184) to the best proficient in Classics Midtwifery Preas . ee PANY, by 
mong the Students of the College under the age of twenty | ° Se ; Dr. M Sana” CLINICAL "MEDICINE, by Dr. Hawkins, Dr. Watso a 
wbs Exomsination il tae place | in the eogand wenk, in | pd ae — at dition ees . P.M. Dr. Wil . son, an 
S arshi r pro’ cienc: in Mathematics | Materia CD ee cecsereeccsees oe -M. 
a) Philosophy will be awarded 1 in “ise ‘and in subse- Mineralogy and Geology (WithS Nip, A, Rose -++u-+« CLINICAL SURGERY, by Mr. Mayo, Mr. Arnott, and Mr. 
» alt tely, for proficiency in Classics, and in Excursions) «+s+eeeee0 eoces 
Toreeaties aud: Rates Philosophy. rinted copies of the | Botany.+++secceccseessseeeeeee We Macgillivray, A. M. The wee petal Cc esata the, whole of the eee oy a 
Remi Ofhcee these Scholarships may be had on ap- Mathematics W: Galbraith, A: saarees . Octobe = ue ravens & by Herbert Mayo, F’.R.S.on Thursday, 
J IB cccccccceseccooces i ° saben tat, at Tee arabe 
The sation of the Faculty of Medicine commences on Ist T. Murray. «+sssses+e0+ . 


. Public Distribution of Prizes will take place at the termina- 

Me. Dick, "Prafessar io) 7 P.M. tn of the Winter Session. eens: 

eh August, 1840. : e Highlan aety The Heseum, Library, and Reading-room, are open for the 
T. HEWITT K D f the Facult ROYAL INFIRMARY, at Noon Daily. use of the Pupil: 

CHAS. C. A’ PRISON weenie to the Council. Clinical Medicine. For further Saetaniogs apply to the Secretary of the Hospital. 


Kes COLLEGE, LONDON.—DEPART- Cand theaiede » Tacedays } De, J. Argyll Robertson } 1 P.M. OARD and RESIDENCE for YOUNG 


Veterinary Surgery é+++e.e+e+ f 











to receive TWOor THREE yo ING LADIES, who would like 
to join a cheerful family circle, chiefly devoted to Music and 
Literary pursuits. For Terms, and other pecenemrs, apply to 
Mrs. Dean, 10, Red Lion-square ; if by letter post free 


iO MR. VAN VOORST, Paternoster-row, Pub- 


LADIES in a delightful and healt c ' 
es which me. re tof CIVIL ENGINEERING and ARCHITEC. LANGUAGES. ‘ " “I Lady and her Sisters, who have ee coe 
and o 2 applied te the Arts aud Manufactures. unior.. 9 A. : 
rtment, sehen the superintendence of Professors | reek Language ww om wend Negris vee Semi 19 we superior education, and move in genteel society, would be happy 


iat weer, Daniell, Wheatstone, Hosking, and Ansted, and (Ancient and Modern) «.. Superior 2 P. 


radley, Mr. E. Cow per, Mr. J. ‘Tennant, and Mr. H. J. Scriptures and Greek Feser tase Negris Junior .-10 a. 
Castle, Sit be IKELOPENED on TUESDAY, the 6th October (on Saturdays) « + Negris «++ \Senior ..11 A. 
fext. 


— and t Persian, Hindustan, } Mr. Ballantyne ..... 













A Janior Class, for Pupils of the age of 14 years or upwards, eve LP. 







k k REERE 















































- i opened on the same da Poonch *(Mondays, Wednes- Mr. C lisher of *‘ The Illustrations of. Shakspeare's Seven he res. 
Sept. 1 y LONSDALE, Principal. atm and Fridays) sedeece Snag — ped ; S m1 Sir,— Hay ing been informed that we have done wrong in pab- 
= Ferma ‘i Cit adeinanainn ose sosee 8 PLM. ; - = 
INGS COLLEGE, LONDON.—DEPART- | italian (Tuesdaysand Thurs-2vfr Rampini ccc... 8 Pot, lishing from the above work a Card with the following Iu 
MENT of GENERAL LITERATURE and SCIENCE.— days) ..... ocgseoe cccccces § cs aed Sir David Wilkie’s «.+....++.e+0- * Infant.’ 
The . i > COURSES of LECTU RES on the LANGUAGES and LITERA-  Callins’s .<.« ne . * Schoolboy.’ 
00 — ES will kE-COMMENCE on Tuesday, the 6th TURE of PRANCE, GERM ANY, ‘and ITALY, &c., will be de Mr. Catifae'e moazeee 5: e pches boy. 
“ DIVINITY. “The Rev. the Prinet al. livered towards the close of the Session. Mr. Abm. Cooper’s.-..... Soldier.’ 
SSICAL, a ITERATURE e Rev. R. yw. Browne, M.A. A Reading-Room, containing the principal British and Foreign Sir Augustus Callcott’s ... - * Justice.” 
z Bema TIC “The “Sey ,. Hall, } Medical and Scientitic Journals, will be open for the use of the Mr. Edwin Landseer’s . Pantaloon.’ 
: LIs TERATURE..T a A F. , M.A Students at the beginning of the S sion. Mr. Hilton's secccssoessccesesees * Last scene of all.’ 
Mpa BRILOSOPHY pee ast RONOMY..The iter. H. Feesto each of the above Courses : First Course, 3/. 5s.; Second ns Lee ‘at la z cai -! io Tattngomeer® Pye 
ey > by i. . — 2 ee Seer ~ proceedings at law against us for suc. infringement of your 
I reader PERIMENT AL PHILOSOPHY..Charles Wheatstone, Esq. | ;, D9; 24 $7. Perpetual, St: Se. riptures, suewtag | ‘Both, as, copyright, to give up the plate and all the impressions now in 
ARTS Gr CONSTR UCTION..W. Hosking, Esq. F.S.A. yw Course, al, 3s. 3 Second Do . M. 3s.; Perpetual, our possession, and to pay yOVOHN is rit — 
THEORY of the FINE ARTS..W. Dyce, Esq. M.A. 6. 6s. JAMES SMITH, 
POLITICAL ECONOMY... The Kev. Richard Jones, M.A. Practical Anatomy,—I/. 1s. each Course of Three Months. Wit 10, King-street, Snow-hill 
W..E, Bullock, Esq. M.A. Natural Philosophy,—Six Months’ Course, 3/. 3s lon. COMINS. Sept. ath, 1840 5 
Y..D. T. Ansted. Esq. M.A. F.G.S. Practical Méchanics,—First Course of Three Months, to those a ss 


G 
Y.. Thomas Pell, Esq. PRS, attending the Lectures, 2/. 2s. ; Second, li. 1s, ; to those not Solicitor for Mr. Van Voorst: het 
TRY..J. F. Daniell, Esq. F.R.S. attending the Lectures, 2/. 3s. and 2 























¥;-David Don, Esq Lib-L.§. Forensic Medic ine, Mineralogy and Geology, and Modern Lan- | Next W ednesday, wt the Magazines, will no ready, in 3 vols. 
3Y..Mr. J. Tennant. ¥.G.8 guages, 2/. 5s. each, h Illustrations by Hervi 
RERY Bacardi ce iowper, Esq. Prizes and Honorary Certificates will he given by each Lec- ADY ‘B ULWER'S “B UDGET 
Pine RA weed a deel. Bradley Esq. turer, and by the College, to the most distinguished Students. OF THE BUBBLE FAM ILY; a Novet. 
. Ese . Attendance at Medical Classes in Queen's Colle “pe qualifies for “Bubble, bubble, toil and trouble. 4 All the Witches 
ol and RABBINICAL LITERATURE..The Rev. M.8. | Graduation at the University of London, and at the Universities | aye All orders for this work should be given at the Librarie 
j of Oxford, Cambridge, St. Andrews, and Aberdeen ; and for Ex- and Booksellers’ throughout the L ae at dom, in ord + 
, faba ass AGES..Duncan Forbes, Esq forgh and ‘Lipbliny the ‘olleges of Surgeons of London, =. obtain it punciually on the day of public cations ee 
i u + a0 nblin ; e po 1¢ ; h acuity 0 >, 
oths th 4 ANGUAGE and LITERATURE... isidore Bras P aoe ene apd Sapseens of Glaagew ; and the Anuay ead Navy, nears | : Hy ublisher and Librarian, 19, Holles-street, 
3 rian Ditto. -Adolph Bernays. Philos. D. and other Public Boards. a) 
Z ania a. Rosetti, Esq. L.L.I Licentiates of the wai Eee Tod School are eligible for appoint- MONTHLY CATALOGUES OF OLD BOOKS. 
Z ments in the Army, and UMMen SESSION. any's Service. Now ready, 
b ‘nm SCHOOL. The followin Subject 5 wil aught :—NATURAL PHILO. | ' he ‘HE SHEET CATALOGUE for the Present 
5 ; el re-opened on Hig the Ist October. SOPHY, TACT TICAL ive Hanis S, CHEMIS TRY, PRAC- nth, containing many valuable and curious Articles 
R ber, 1940. J. LONSDALE, Principal. TICAL Patios ty TRY ICAL ANATOMY and OPER- now omen for Sale by JOHN BRYANT, the Camden Head, 9, 
chambers are provided for sod Beet in the Senior | ATIVE SORGERY, MiDW IFF. he BO" TANY, FORENSIC | King William-street, West Strand, London. 
; = Al’ Department .ax are. desirous of residing in the Col- | MEDICINE, and the aaa NGUAGES. Parties desirous of having the Catalogues forwarded on the 
Nag ste i some of the Professors, and other Gentlemen con- aA Dublin-street, DAN! ROBERTSON, Solicitor, day of publication, are requested to hand their addresses, when 
ith the College, receive Students into their houses. 19th Sept. 1840. Secretary to the College. | they will be sent postage free. 
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ORK and LONDON ASSURANCE “COM. | ° 


PAN if Fred jonten . ig. a. 
Je rederic oung, Barwa. 
Nintew forter, 
. Bannerman, Esq. 4. Balkeley J Johnson, Esa 
ord Ernest Bruce, M, i T. H, Ker foot, 
Childers, M.P. John Parker, i MP. 
i A E M.D. E. T. Whitaker, E 
William Haigh 4. 
The te th for Fire and Life (ssarance will be found to 


combine all the advantages offered by other Companies. Pro- 
spectuses may be had at the Offices, King William-street, Lon- 
don, and High Ousegate, York; or of any of m the srt 8 

ec. 


NITED KINGDOM LIFE ASSURANCE 
COMPANY, 8, Waterloo-place, Pall Mall, London. 

The first Septennial Division of Profits of this Company will 
be declared in the ensuing zoos on all Policies of the participating 
class effected previous to the 31st December, 1810. Parties, there- 
fore, who wish to Insure their Lives, should avail themselves of 
the opportunity they now have of sharing in the bonus so soon 
to be declared by ly making prop 

The following are the Annual Pr for the of 

100. for the whole period of life, on which half credit may be 
allowed for five years ; which credit may remain at five per cent. 
interest, to be deducted at death from the sum insured :— 

Age. Walhoat Profits. With Profits. 
113 10. eonecer teens | " 8 per Cent. 
2 











tee 





60.. eqecees 
Annual Premium for assuring Toor. Sapaiteet ate a fixed lage, orat 
death, should it occur before the dist attaine that ag 
Age to be attained. sixty ve “Eeventy. 


"Poets 











397 
lecesceee 518 2 
Exampie.—A person aged 20, by paying an annual premium 
of 2i., Decsases entitled to 100/. on his attaining the age “4 70, or 
to the same sum should he die before arriving at that 
For the convenience of Bass th residing in the City, t ey may 
t es ——! fore 


make their appearance an 
the Agents, Edward Frederick Losks, Bea Scots-yard, Bush- 
lane, Gannon-street, and §. F Skea sq. Berson eon, 9, Old Jew: 


Every information will be aforded wy 
dent Director, Edward Boyd, Esq. aterloo-place. 
accepted on W a at 3 o'clock, and any 
appearance may be made at Nea me 20 "clock, when 

ale Thomson, E the Com "s Sw ee is in 
pms oy EDWARD LE) N X BO Cc. 


HE YORKSHIRE FIRE and LIFE IN- 
SURANCE COMPANY, established at YORK, 1824, em- 
powered by Act of Parliament. —Capital. ek. 
Patrons—The A rehp. of York Sir G. Strickland, Bart. M.P. 
The Marquisof Londonderry} Sir wenn Lawley, Bart. 
farl Fitzwilliam Si B. Cocke, art. 
The Earl of Tyrconnel ) A. Ingilby. Bart. 
The Ear! of Zetland Sir S. Crompton, Bort. L. P. 
The Bishop of Gloucester The Archdeacon of Y 
The Bishop of Ripon Archdeacon of the East “tiaing 
i areA AR iee eacon 0: of Clevelan 


lication to the ‘Rest. 
Pro- 





Lord Feversham Hober ved t 
Lord Hotham, M.P. Robert Denison Esq. 
Lord Howden, G.C.B. K.C. | P. Saltmarsh: , Esq. 
Lord Wenlock Martin ptapy ton, Esq. 
Sir E. M. Vavasour, Bart. G. L. re Wt 

Hon, E. R. Marmaduke vyvill, 


Act hae + Seer y—Mr. 

The Terms of this Company Tor Lire In SURANGES will be 
found on comparison to be the lowest which can be taken with 
safety, and particalarly for FEM ALE LIVES, the lowest charged 
by any Office in the Kingdom.—The following extracts from the 

T'ables (complete C yy i of which, with the Rates for the inter- 
aa Ages, may ad on appl ication at the Office in York, 
i hy wilt show the Annual Premiums require 











or any of the 
for securing x +, payable * 7) eeqaee of 
Agenext | Premiums for "Presslegpe for | Premiums for 
Buthday. One Year. Seven Years. Whole Life. 
17 4 £018 4 “4 4 
rr 112 8 116 2 219 9 
60 310 9 480 660 
75 916 0 1110 6 w44 
A FEMALE, 
2 £017 2 £018 4 Zin 6 
40 156 73 2120 
60 218 0 3 93 512 6 
80 33 17 10 0 15 12 lo 
Table of Premiums payable Sow a pred number of years only. 
A Annual Pre- Annual Pre- Annual Pre- 
Bi ise next miums payable | miums payable | miums payable 
irthday. |for io Years only.|for 15 Years only. Hora Yearsonly. 
20 4479 £3 43 £212 9 
40 640 412 6 317 4 
50 764 i 0 415 4 
A FEMALE. 
2 £130 £3 10 £2 ° 9 
4 : 4 . ‘ 3 10 x 
. : H 6 
Table of Feenbene: eile eek a aI y. ears’ ascending Scale. 
Age next Annual Pp: _ Poe Aznual Prome. 
— ayabile miums payable | payahie for re- 
— fiyt ears. second 7 Voor. mainder of Life. 
¥ 30 
ro) 289 H : 3 388 
326 319 0 512 0 
A MALE, 
20 £140 £196 £116 8 
40 i ° : : 0 382 
50 6 5690 
Premiums wale: ona? rk y, oud ” descending Scale. 
A MA 
Age next Annual Li «3 Annual Let Aneel Evome. 
x payabie miums payahie able for re- 
Birthday. | “4 Years. | second? Years. jmainder of Life. 
20 £2 510 6 £179 
40 319 6 219 9 210 
50 6 8 6 9 236 
A FEMALE, 
20 4220 6 £159 
40 394 212 0 117 7 
50 417 8 313 3 239 
Insurances of the following description may also be effected 
at this one. viz.: On the First Death of Two Lives; on the 
Longest —! Two Lives; on the First Death of Three Lives ;on the 
Lengen Tet Lives; on the Decease of One Lire before 
other, UITIES AND REVERSIONS PURCHASED 
AND A CNNOTTIES GRANTED. 


A aond INSURANCES are effected by this Company 4 the most 
e Rates for every description of Property. td 

STOCK ie insured without the atinction of the Averag. 
Agents are ted in those Towns where no ‘Appointments 
have been made the Commissions allowed are suc render 
the thi of resp Ap 





NAT ‘ATIONAL PROVIDENT INSTITUTION, 
UTUAL ASSURANCE of LIVES. ENDOW- 
= Ct Miabelne- lane, King William- 


"Ingham, Esa, MP. 


MENTS. 2 CANNUITI 
street, London 
Cc. P. Bousfield, Esq. 


John Bradb > eee Janson, Esq. 
Willian Cesk Kaas “Hayhurst Lacas. Esq. 
Thomas Castle, et o. Lashin ton, Esq. M.P. 
James Crofts, Esq John St. Barbe, 


John Feltham, Richard Shortridge, Esq. 

Joseph Hargrave, 5 Samuel Smith, Esq. 

Thomas Hodgkin, ME 

‘Medical Directors 

J.T. Conquest, M.D. F.L.S. | | Thomas Bevan, Esq. F.L.S 

Members whose premiums become due on |st October next, 
are hereby informed that the same must be Rit within thirty 
days from that time. OSEPH MARSH, Secretary. 


COTTISH UNION FIRE and LIFE IN- 
SURANCE COMPANY, No. 449, West Strand, and No. 78, 
King William-street, Mansion House, London; George-street, 
inburgh ; and Dame-street, 
Instituted 4 and Incorporated by Royal Charter. 
Directors—Charles Balfour, Esq. Richard Oliverson, Esq. 
John Deans Campbell, Esq. ve poperigen, —— 
; _ Sendembn, q- 
Doff, Esq. lake Sinsit 
James Gooden, Esq. Daniel Stoddart, ; Esq. 
John Kingston, Esq. 





at 
a 
i?) 
o= 
‘So 
= 


ackenzie 
The e distinguishin features of this C a ‘o rporation are, UNQUES- 
TIONABLE SECURITY, W RATE MIUM, and a 


combination of all the AR a advantages hitherto offered to 
the Public both in the Fire and Life Department. 

Every Policy issued by this Company renders it imperative on 
the Directors, in the event of dispute or difficulty arising, to refer 
the question to arbitration. 

aes for losses in Fonten oon cottied of at the Office, 449, West 

A 

Fire insurances effected at the usual a rates ; and Po- 
licies may be transferred to this Office without extra charge, 
and on terms very favourable to the Assured. 

DEPARTMENT, 

This Incorporation effects Life Insurances either at Reduced 
Rates without Profits, or with Participation in. fits, of which 
two-thirds are returned at regular periods, without being sub- 
ject to any deduction for charges of management. 

Tables of Rates and every information may be had at the 
Company y’s Offices ; or of the Agents Prgnghout | the Kingdom. 

‘0. 449, West Strand, and ITH. Secretary. 
No. 78, King William-street, City. 


COTTISH UNION FIRE INSURANCE 
aren, 

EXTRACT from the Returns pri bre der of the House of 
Commons, showing the amount of faik INSURANCE DUTY 
aid into the Exchequer for the year 1839, by the following 
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JONDON, SATURDAY, SEPTEMBER 2%, 1840. 





qExNTH MEETING OF THE BRITISH ASSOCIATION 
FOR THE ADVANCEMENT OF SCIENCE. 
[From our own Correspondents.} 


THURSDAY, SEPTEMBER 17. 
srert —MATHEMATICAL AND PHYSICAL 
-o SCIENCE, 

Precident—F yet. oases, el, Rev. Pret 

Presidents—G. B. A . Esq., Astron. Royal, Rev. Prof. 
of Wasweut, Prot, J, tnpmson. Oi i eee 
& tories: Vv. . FORBES. Tr. A. SMI . 
> Prof. ii Arnot, Dr, Anderson, Mr. F. Baily, Sir D. 
wster, Sir T. Brisbane, Mr. J. Caldecott, Prof. Duncan, 

Mr. J P. Espy (Philadelphia), Prof. Encke (Berlin), Mr. T. 
Galloway Capt. Johnson, R.N.,_ Rev. Prof. Kelland, Dr. 

+ (Munich), Prof. Nichol, Mr. A. F. Osler, Mr. J. Phil- 
RE. Pringle, Rev. Dr. Robinson, Mr. J. 8. Russell, 
bine, Col. Sykes, Mr. W. F. ‘Talbot, Prof. Wallace, 

| Wheatstone, Prof. W illis. / 

Tut PResiDENT, on taking the chair, observed that 
the ordinary course pursued on opening the Section 
yas to call on those who had been appointed at pre- 
vious meetings to draw up reports, to say whether 
those reports were now ready, or what progress had 
fen made. In conformity with this practice, he 

to know from Major Sabine whether the 
Report on Magnetism, by Sir John Herschel, had 


amived. : 

Major Sante replied that it had not, but as soon 
as it reached him he would communicate it to the 
Section.—Major Sabine then presented his ‘ Report 
om the Translation of Foreign Memoirs.\—At the 
Meeting of the British Association at Newcastle, in 
1838ja Committee was appointed for the purpose of 

and publishing translations of foreign 

memoirs, and a sum of 100/. was placed at 

their disposal: and at the Meeting at Birmingham, 

1899, afurther sum of 100/. was allotted for the same 

The memoirs translated in the first year, 

uidet the superintendence of the Committee, and at 
the se of the Association, were :-— 

siiieets on the advancement of Magnetical Observa- 
tories, ahd a Description of the Instruments to be placed in 
them,’ (with one plate,) by Weber. 

2 tikethod to be pursued during the Magnetical Term 
Observations,’ by Gauss. 

& Extract from the Daily Observations of Magnetic De- 

during Three Years at Gottingen, by Gauss. 

4, Description of a small Portable Apparatus for Measur- 
ing the Absolute Intensity of Terrestrial Magnetism, (with 
one plate,) by Weber. 

4 *On the Graphical Rep’ of the Magnetic 
Term Observations,’ (with two plates,) by Gauss, 

For the translation and publication of these in 

lor’s Scientific Memoirs, the first year’s grant of 
100L was paid to Mr. Taylor. In the present year 
Ohm's memoir, entitled, ‘The Galvanic Circuit 
investigated Mathematically,’ has been translated at 
the expense of the Association, and given to Mr. 
Taylor, for the seventh and eighth numbers of the 
‘Scientific Memoirs.’ The Association have also 
paid for seven plates, representing the lines of mag- 
mtic declination, inclination, and intensity, computed 
ly M. Gauss’s theory. The sums paid for these 
plates, and for the translation of Ohm’s Memoir and 
LS od which accompanies it, amount to 631, 
is the whole charge for the present year. The 
Committee stated that translations have been gra- 
tuitously presented to the Committee, of the seven 
mdermentioned memoirs on magnetical instruments 
aad on subjects of prominent interest in mathema- 
tical and physical science : 

1. Gauss ‘On a New instrument for the Direct Observa- 
tion of the Changes of the Intensity in the Horizontal Por- 
tinof the Terrestrial Magnetic Force.’ 

2 Weber ‘On the Arrangement and Use of the Bifilar 


5, Gauss, ‘General Theory of Terrestrial Magnetism.’ 

& Bucke ‘On the Method of Least Squares.’ 

5, Bessel ‘On the Determination of the Axes of the Ellip- 
tie of Revolution which most nearly corresponds 
to the Existing Measurements of Arcs of the Meridian.’ 

6. Weber, b iption and Use of a Transportable Mag- 





4, Bessel ‘On the Barometrical Measurement of Heights.’ 
The Committee placed these translations in the 
hands of Mr. Taylor, by whom the- have been 
Printed. in the sixth, seventh, and eighth numbers of 
the “Scientific Memoirs.’ ‘The Committee further 
tehnow the receipt of a translation of Rud- 
#* Experiments on the Expansion of Air,’ gra- 
This t tsented by Prof. Miller, of Cambridge. 
has also been placed in Mr. Taylor's 

Nandsand makes a part of the eighth number of the 


absence of Prof. Powell, Prof. Whewell 





@ the Section an abstract of ‘ Prof. Powell's 





Report on Radiant Heat.’ This report was supple- 
mentary to one furnished by Prof. Powell to the 
Association at the Oxford Meeting, in 1832, and he 
now proposed to give an account of the progress of 
discovery since that period. Such a report was 
peculiarly required,from the number and importance 
of the results arrived at in the interval, which, though 
not sufficient to form the basis of an unexceptionable 
theory, have at least tended greatly to modify previ- 
ous opinions, and to enable us to refer large classes 
of phenomena to something like a simple and com- 
mon principle. The former report was divided 
into various heads, derived from what appeared in 
the then existing state of our knowledge well-marked 
distinctions between several kinds of effects ascribed 
to radiant heat: but recent discoveries have in a 
great degree so changed our views on the subject, 
that these divisions cannot with any advantage or 
convenience be adhered to. One principle of ar- 
rangement, however, has been newly supplied in the 
discovery of the polarization of heat; so that all 
the researches to be described may be conveniently 
classed under two heads,—Ist, as they relate to 
heat in its ordinary or unpolarized state; 2ndly, 
as they relate to polarized heat. The Report then 
entered on the first general head, by calling attention 
to the recent researches of Melloni and Forbes, re- 
specting the transmission and refraction of heat. The 
Professor adverted to the discovery of Melloni, that 
the resistance to the passage of heat is not exerted 
at the surface, but in the interior of the mass. This 
was a result of the observation, that thé difference 
between the transmission of heat from a more highly 
heated source and from a less highly heated source 
became less as the thickness of the screen was dimin- 
ished, and disappeared when very thin screens were 
interposed. By comparing the transmissive powers 
of a great number of substances, he found that in 
crystallized bodies the diathermaneity for the rays of 
a lamp was proportional to their refractive powers ; 
but in uncrystallized bodies no such law could be 
traced. It was in the course of these researches that 
Melloni made the important discovery of the singu- 
lar property possessed by rock-salt,—viz., that it is 
almost entirely permeable to heat, even from non- 
luminous sources. He found its transmissive power 
six or eight times greater than that of an equal thick- 
ness of alum, which had nearly the same trans- 
parency and refractive power ; and that, unlike other 
diathermanous media, it is equally diathermanous to 
every species of heat, i. e. whether from sources 
highly heated or moderately heated ; thus, he found 
a plate of 7 millimetres (.28 inch) thick to trans- 
mit 92 out of 100 rays, whether from flame, red hot 
iron, water at 212° or at 120° Fah. A plate one 
inch thick gave a similar constant ratio: the gene- 
ral conclusion being, that the source being a lamp, 
the diathermancy is not proportional to the transpa- 
rency ; and he makes some general remarks on these 
results, as related to those of Seebeck, on prismatic 
dispersion. In a supplementary paper, Melloni in- 
vestigates the modifications which calorific transmis- 
sion undergoes in consequence of the radiating source 
being changed. He employs four sources of heat, 
—1, a Locatelli lamp; 2, incandescent platina ; 
3, copper heated by flame to about 730° Fah. ; 
4, hot water in a blackened copper vessel. The dis- 
covery of the complete diathermancy of rock-salt 
furnished the means of prosecuting the author’s 
researches on the refraction of heat. In the success- 
ful experiment which he made, he concentrated in 
the focus of a rock-salt lens, the rays of dark heat 
from hot copper and hot water. A similar lens of 
alum produced no effect, which proves that the effect 
is not due to the mere heating of the central part of 
the lens, In discussing the properties of the calorific 
rays immediately transmitted by different bodies, a 
remarkable effect presented itself: the rays of the 
lamp were thrown upon screens of different sub- 
stances in such a manner that, either by changing 
the distances or by concentration with a mirror or a 
lens of rock-salt, the effect transmitted from all the 
sources was of a certain constant amount. This 
constant radiation was then intercepted by a plate 
of alum, and it was found that very different propor- 
tions of heat were transmitted by the alum in the 
different cases ; from whence he (Melloni) concludes 
“that the calorific rays issuing from the diaphanous 








screens are of different qualities, and possess (if wemay 
use the term,) the diathermancy peculiar to each of 
the substances through which they have passed.” He 
next investigated the effects of coloured glasses, and 
concludes, that all the coloured glasses except green 
produce no “elective action” on heat: green glass, 
on the contrary, transmits rays more easily stopped 
than the others: and that green glass is the only kind 
which possesses a coloration for heat (if we may use 
the term), the others acting upon it only as more or 
less transparent glass of uniform tint does upon light. 
From experiments upon the solar rays transmitted 
by green glass, and intercepted by other media, he 
found they passed copiously through rock-salt, but 
feebly through alum ; whence he concludes, that there 
are among the solar rays some which resemble those 
of terrestrial heat, and in general that the differences 
observed between solar and terrestrial heat, as to their 
properties of transmission, are therefore to be attri- 
buted merely to the mixture in different proportions 
of these several species of rays. Prof. Forbes re- 
peated and extended Melloni’s experiments on the 
transmission and refraction of heat. One of the 
most interesting points to which he directed his atten- 
tion was the possibility of detecting heat in the 
moon’s beams. These, concentrated by a polyzonal 
lens of thirty-two inches diameter, and acting on the 
thermo-multiplier, gave no indication of any effect : 
so that Prof. Forbes considers it certain that, if there 
be any heat, it must be less than the ggdgggth part of 
a degree Centigrade. In his third section he investi- 
gates the index of refraction for heat of different kinds 
as compared with that for light in the same medium. 
The method of observation adopted was indirect, 
depending upon the determination of the critical 
angle of total internal reflection in a rock-salt prism 
with two angles of 40° and one of 100°. By an 
ingenious mechanical contrivance, the sentient sur- 
face of the pile was made to receive rays coming from 
the source of heat after undergoing two refractions 
and one reflection, whatever was the angle of inci- 





dence. The results, which were but approximate, 
were as follows :— 
f 
Source of Heat. Refraction he Rock-salt, 
Locatelli Lamp $3 oe 1.521 
Do. transmitted through Alum 1.548 
oe Glass 1.537 
ee ee Opaque Glass 1.543 
s* ee Opaque Mica .. 1.533 
Incandescent Platina ee eo 1,522 
Do. transmitted by Glass 1.538 
es o Opaque Mica 1.534 
Brass at 700° .. ee oe 1.518 
Do. transmitted by Clear Mica 1.527 
Mercury at 450° ‘ ee 1.522 
Mean luminous rays ee e+ 1,552 


The results deduced are :— 

1. The mean quality, or that of the more abun- 
dant proportion of the heat from different sources, 
varies within narrow limits of refrangibility. 

2. These limits are very narrow indeed where the 
direct heat of any source is employed. 

8. All interposed media (including those imper- 
meable to light), so far as tried, raise the index of 
refraction. 

4. All the refrangibilities are inferior to that of 
the mean luminous rays. 

5. The limits of dispersion are open to further 
inquiry, but the dispersion in the case of sources of 
low temperature, appears to be smaller than that 
from luminous sources. 

The report then went on to the researches of 
Melloni on the reflection of heat ; and the analogies 
of light and heat, as traced by Forbes and Melloni. 
He dissents from the opinion of Ampére, that the 
difference between heat and light is to be accounted 
for by the difference of wave length on the undula- 
tory hypothesis. During these researches, he found 
that a certain kind of green glass coloured by oxide 
of copper, though it permitted a portion of luminous 
rays to pass, absorbed all the calorific rays, so that 
it exhibited no calorific action, capable of being ren- 
dered perceptible by the most delicate thermoscope, 
even when so concentrated by lenses, as to rival the 
direct rays of the sun in brilliancy. With respect to 
the transmission of heat by screens, Prof. Forbes re- 
marked, that Melloni’s view of the transmission of 
heat of low temperature, by all substances alike, is 
equivalent to saying that substances in general allow 
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only the more refrangible rays to pass, or that while | of any of those disputes which have sometimes tended 
rock-salt presents the analogy of white glass, by | to disturb the harmony of scientific inquiries. The 
transmitting all rays in equal proportions, every sub- | continental philosophers have the merit of devising 
stance hitherto examined acted on the calorific rays | and bringing to perfection the instrument by the aid 
as violet or blue glass does on light, absorbing the | of which alone, any discoveries in this very delicate 
rays of least refrangibility, and transmitting the | field of research could have been expected. Prof. 
others only. To this rule, Melloni made out the | Forbes is the author of the discovery of the polariza- 
first exception, or the first analogue to red glass— | tion of heat in all its branches, and from all its sources, 
rock-salt with its surface smoked. And Prof. Forbes | The report concluded, by drawing attention to the 
soon after pointed out another, viz. mica split by | difference which exists between Prof. Forbes and the 
heat into numerous fine lamina, and from hence, as | continental philosophers, as to the equal or unequal 
the effect was obviously mechanical, since unlami- | polarization of heat from different sources, and to 
nated mica produces no such effect, he concludes | the speculations respecting the cause of the variety of 
that the smoked surface of the rock-salt acted also | action of light and heat on our organs of sense, while 
mechanically, and was thus led to try the effects of both originate in undulations of the molecules of the 
surfaces variously altered by mechanical means, and | same ethereal medium. 


thus effects, in some distant degree analogous to 


Prof. Forses stated, that with respect to the dif- 


sifting the heat, were observed. Fine powders also | ference of opinion alluded to, he believed he might 
sifted on the surface, were found to affect the trans- | safely announce that it was at an end, as ina late in- 
mission of heat ; and these Prof. Forbes considered terview which he had with those distinguished per- 
analogous to diffraction and periodic colours in light. | sons, the cause of the discrepancy, he believed, had 
From these important researches, we have learned | been detected, and the question settled to the satis- 
to connect modifications in the transmission of heat | faction of all concerned.—Prof. StevELLY inquired 
with the quality of refrangibility, and not as hereto- | of Prof. Forbes, how, if these researches should lead 
fore with a supposed difference of quality depending | to the adoption of the undulatory theory for heat as 


on the source of the heat. 


The report then gave an | well as for light, that hypothesis could be reconciled 


account of the researches of Dr. Hudson on radia-| with the quantitative measures of heat which che- 
tion of heat, those of, President Bache and Stark on | mistry forced upon our notice ? for although the den- 
the influence of colour and surface on radiation, and | sity of light might be treated as a quantity, yet he 
Prof. Powell's experiments upon the repulsive power | did not see how colour, to which heat was thus ren- 
of heat ; and adverted to Mr. Farquharson’s theory of | dered analogous, could.—Prof. Forbes said, that in 
the formation of ice at the bottom of rivers, as a re- | his researches, he had not at all entered into the dis- 
sult from radiant heat, From this opinion, Prof. | cussion of the facts, with a view either to the esta- 
Powell dissents. The report then proceeds to the | blishment or disproof of any physical theory of the 
second division, on polarized heat, under which a de- | nature of heat, and although he had little doubt of the 
tailed history of the several successive discoveries of | conclusion which these facts would ultimately force 
Prof. Forbes on this subject was minutely given, with | upon us, yet,as he saw Profs. Kelland and Whewell, 
the dates of the several stages of the discoveries. | and others present, who, by their attention to the 
Melloni having failed in repeating the experiments | mathematica! investigations connected with these sub- 


of Berard in polarizing heat by the tourmaline, and 
Nobili having in vain attempted it by reflection, Mrs. 


jects, were so much better qualified to give an answer 
than he was, tothem he begged to refer it-—Prof. KEL- 


Somerville in her‘ Connexion of the Physical Sciences,’ | Lanp said, that he had given some, but not much 


2nd edition, speaks of it as altogether without expe- 
rimental proof. In November 1834, Prof. Forbes 
took up the subject, and obtained complete success. 
He succeeded in polarizing heat from various sources, 
and by the aid of various substances, as piles of plates 
of mica, and by reflection and refraction, and showed 
that the peculiar modification of the experiments 
adopted by Berard, by reflection from glass, the 
quantity even at the maximum which could reach 
the thermoscope after two reflections, would be so 
extremely small, as that no difference of effect in 
the two rectangular positions could really have been 
perceptible. The entire series of those discoveries 
was completed between November 1834 and January 
1835, the main practical improvement (which led to 
all the rest of the discoveries,) being the employment 
of the piles of mica. Prof. Forbes being at Paris in 
the summer of 1835, and finding both Biot and Mel- 
loni sceptical as to these results, he exhibited them 
to those philosophers with mica piles, which he pre- 
pared for the occasion, and which he left with Mel- 
loni. The next subject entered upon by Prof. Forbes 
was, that of circular and elliptic polarization. This 
he determined both by depolarization, and also by 
the internal reflection of heat in a rhomb of rock-salt, 
as in the analogous cases of circular polarization of 
light. The report then adverted to the researches 
of Melloni on polarized heat, and entered minutely 
into historical details, and the theoretic views of the 
author; and then pointed out some expressions in 
Dr. Thomson’s work on heat, which might lead a 
person, who did not carefully attend to dates and 
facts, to attribute the priority of discovery to Melloni, 
and thus to deprive Prof. Forbes of a portion of his 
well-earned fame; and which was so clearly his 
due, that in 1836 the Keith prize had been awarded 
to him by the Royal Society of Edinburgh, after a 
close examination of the researches and experiments 
by the council ; and subsequently the Rumford medal 
was adjudged to him by the Royal Society of London, 
after similar precautions. The later researches of 
Forbes and Melloni on this subject related to the 
connexion of these discoveries, and the facts thus de- 
veloped, with the undulatory theory. The report 
contained some remarks on the clearness with 
which the chronological order of the discoveries is 
marked in this case, and the consequent impossibility 
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attention to the subject to which the question referred. 
He had no doubt but that the undulations were dis- 
tinguished by something analogous to what had been 
called faces, and that while the undulation in a direc- 
tion perpendicular to its direction of propagation, 
was a circular function, and therefore tended to com- 
pensate or return into itself, in the direction in which 
it was propagated ; on the other hand it was not cir- 
cular, and thus admitted of quantitative increase or 
diminution. Now, it was to the length of the wave 
in the direction of its propagation, that analogy would 
lead us to attribute its heating influence.—Prof. 
WHEWELL said, he was inclined to answer the ques- 
tion rather differently from Prof. Kelland, although 
that answer would be quite satisfactory, if the hypo- 
thesis of faces, or particular aspects of the heating 
rays, should be confirmed by other phenomena, The 
answer, however, which he should be inclined to give 
was, that before the difficulty was attempted to be 
met directly, we should settle what was meant by 
quantity of heat: what that was, in short, which our 
thermometers indicated ; for his part, he conceived, 
that if our photometrical instruments had been fitted 
up to indicate degrees in the way that our thermo- 
meters are, we should have spoken just in the same 
way, and nearly in similar terms, of quantities of 
light, as we now do of quantities of heat, indicated 
in both cases by degrees; and since it was admitted 
that the one offered no solid barrier to the adoption 
of the undulatory theory of light, neither would the 
other be found, when examined strictly, to oppose in 
any formidable degree the undulatory theory of heat. 
In his opinion, the phenomena of conduction would 
be found to present a more serious objection to the 
application of the undulatory theory to heat. That 
undulations among an ether of such extreme tenuity 
as that of light or heat, should be propagated onwards 
in directions different from those in which the original 
radiant undulations were being propagated, and that 
by some influence of the grosser particles of bodies 
which must be supposed as it were imbedded in this 
fluid, was, he conceived, a difficulty which would 
require to be considered, but which he was, however, 
far from conceiving as insuperable. Ampére’s theory, 
he conceived, removed these difficulties. He would 
beg to ask Prof. Forbes, how he accounted for the 
curious fact, that although the length of the wave 





of heat was nearly three times that of 
their refractive indices were so nearly thé 
Prof. Forbes replied, that a communi 
Prof. Powell, which was among the list of 
be read in this day’s proceedings, would 
swer to the inquiry of Prof. Whewell; 
if the Section would permit him to ¢ 
in which it was set down, he would lay it dy 
them, and thus keep the subjects contintous, 
*On a Point in the Wave-theory as a 
Heat,’ by Prof. Powell. i 
According to M, Cauchy's theory, the 
tween the refractive index and the wavef¢ 
expressed by the formula, hae ' 
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This forms the limit of refraction for rays of oll vn 
lengths, whether of light or of heat. And.as theyalge 
approaches this limit, considerable changes imdgill 
correspond only to small changes inp. This 
tion is obvious, and has been before made, 
limit is easily determined from Mr. Kelland' 
lation for all the media examined by 
thus, e. g. for flint glass, No. 13, we have.) ).... 
For the ray B.... b= 1.6277 coy 
For the limit... .. » = 1.6090°" © 
« 1 dose 
The present object is to remark the bearing» of tik 
point on the theory of heat. If this theory:be tim, 
all refraction of heat ought to fall within thivtimi, 
and probably a considerable portion ‘of the” 
rays would have an index not far removed 
It will be particularly interesting to caleulater fer 
rock-salt and other diathermanous media, and compar 
it with the index of the heating rays. 'The-data ir 
rock-salt are given in my report on i 
British Association Reports, 1839. This ‘considem- 
tion also explains a difficulty which occurted tp 
Prof. Forbes, who, in his third series of researches, 
(Section 2, No. 45, 46,) having arrived at the coneli- 
sion, that a wave of heat has a length nearly thre 
times that of red light, regards this as a 
inference, and difficult to reconcile with the 
difference existing between the index of refraction 
for heat and for light. This is just what shouldze 
sult on the above theory. i 
Sir Davip Brewster said, there was anotherin- 
quiry connected with the subject now under diseu- 
sion, which he would beg to press on the attention 
of Prof. Forbes, and others who were engaged itrex- 
perimental researches in this branch of physica’ He 
should be glad to have it determined, whether any 
phenomena among those connected with heatwer 
analogous to those of opalescence with respectto 
light. The latter were interesting and important; 
the intimate particles of bodies were found oceason- 
ally to exercise an important action upon light : thus, 
light transmitted through the fluor spar of Alstes 
Moor was acted upon by the internal particlesof 
these crystals, so that the blue light was abundantly 
reflected, and an opalescence was thus caused. ‘The 
alcoholic solution, also, of many vegetables, was found 
to exhibit a similar effect ; thus, the aleoholie’sals- 
tion of laurel leaves cut up, when placed:ine squae 
cut phial of clear glass, was found, when looked 
in such a position as that the rays had to pass 
a thick mass of the fluid, to return the red rays "ey 
abundantly, giving the entire mass of fluid pe 4 
of that shade, and this effect seemed to be 
analogous to opalescence. Tabasheer was also found 
to be opalescent for blue light ; and there were many 
other examples which he might cite—Prof. Eons 
replied, that he considered there were phenomena coe 
nected with heat, which bore a very close analogy 
opalescence in regard to light ; thus, the phenomens 
of mica, reduced to very thin superimposed by 
the action of heat, he consi to be ‘ane 
logous ; also the action of smoked surfaces on hest, 
and surfaces covered with other powders; besides of 
bon, in a finely divided state, he conceived would 
found to belong to the same class.—Sir David vod 
ster thought, that in the case of light the effect 
pended upon a decomposing influence exertedupat 
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hoes molecules of the opalescent body 


which it was passing; thus, by placing a small 
of oil of cassia between plates of glass, a 
ing influence was exercised upon the light, 

effect resulted. Also, when white 
eap.tee Tubbed between two glass plates, the influ- 
“ence ‘of the interstices which were left between the 

particles, and which were occupied by air, pro- 
pad adecomposing effect, when resulted colours, as 


. 







d, analogous in their origin to opalescence. 
Forses now gave an abstract of his Supple- 
peatary Report on Meteorology. At the last meet- 
Association, he had been requested to make 

g report on the progress of meteorology since the 
jod of his former Report, which was drawn up in 
= In obedience to that request he now came 
jefore them. He had distributed the matter of this 
; under the same general heads as those under 
which he had formerly treated of the several subjects. 
were Temperature, Pressure, Humidity, Wind, 
Rain, Electricity, Meteors, and suggestions on 

the first of these heads. In the report, he had en- 
@el fully into the subject of the instruments used 
ef taeasuring temperature, with their improvements, 
idafects, and the cautions to be observed in using 
oem: * He enlarged on the decrease and accumula- 
dm of ‘heat, and the curves which were used for 
@utidating these subjects. He spoke of the tempe- 
iuiere decreasing in a geometrical series as you 
gwend through arithmetically increasing heights, the 
temperature being supposed constant, and entered on 
mn ination of the paradoxical conclusion at 
which Poisson had arrived, that the upper surface of 
ie timosphere was, in consequence of the extreme 
eald there existing, in a state which he termed lique- 
deetion, He observed, that there were reasons for 
(@meuding that the temperature of space itself en- 
fimly beyond the atmosphere of the earth, was not 
@ told as Poisson seemed to suppose the highest 
of our atmosphere; but that, independent 

of — there were other causes in operation 
(giile sufficient to limit the extent of the atmosphere, 
without the aid of this startling supposition, and 
which limited height might be considered as almost 
@iablished, since Wollaston’s proofs derived from 
thetwoentirely unconnected sources of astronomical 
méichemical phenomena. He then glanced briefly 
ject of isothermal lines, and passed on to 
thesubject of solar radiation. He examined at great 
the researches of Poisson on this subject, and 

out what he idered the inadequacy of 
speculations on what may be called the astrono- 
tical part of the total influence. The chief point 
inisted on in this branch was, the neglect of Pois- 
ito take into calculation the influence of the 
‘atth'satmosphere in diminishing the heating power 
@the sun's rays, particularly when they entered it 
ily. This he showed to be most important, 
‘byetating the fact, that at Paris the influence of the 
fe upon rays entering vertically, being to 

heating influence by 25 per cent. of what 

itwould have been had they not passed through it; 
they entered so obliquely as to form an angle 
#26 with the horizon, their heating influence was 
\‘weiuced to one-half ; and when an angle of 5°, to one- 
(eatieth part. If Poisson's views were correct, the 
‘Wial solar influence at Paris would be 24° Centigrade ; 
‘tdasthe mean temperature of Paris is 11°, this 
‘Wuild leave about 13°, or about 9° of Fah., as the 
‘temperature, irrespective of the sun's heat ; whereas 
‘themean temperature of the polar parts of the earth, 
‘hich are so famfrom being totally deprived of solar 
that they are alternately under that influ- 

‘ee and deprived of it, is no higher than about 32°. 
He then proceeded to the consideration of the tem- 


ae the earth below the surface—gave a 
‘of the results of former experiments, origi- 
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‘ttepresent sittings, to bring this subject again before 
‘fhemeeting, in connexion with the experiments made 
Then he glanced rapidly at the sub- 
of mean temperature, and showed, that while 

tropics. it was sufficient to plunge a ther- 
rt the surface of the earth, in 
by its mean indication the méan tempe- 
the place, in higher latitudes this would 
5 and he detailed the circumstances 





producing the difference, and pointed out the methods 
precautions 'y for obtaining it. He then 
entered on the consideration of the temperature of 
space beyond the earth, and stated the probable 
source of it to be the radiating influence of the stars. 
Under the head of Pressure, the barometer, its con- 
struction and proper use, came under consideration. 
He pointed out the use of curves in recording and 
comparing its indications—the great variety of its 
oscillations in the several parts of the earth, and 
alluded to the importance of accurate registers of its 
indications being kept,—alluding to the value of the 
hourly observations recorded, for so many years, 
under the inspection of Mr. Snow Harris, at Ply- 
mouth, and those at Leith and other places in Scot- 
land, under the inspection of Sir D. Brewster. He 
next alluded to a fact which seems to lead to the 
inference, that we must repose less confidence in the 
barometer, as a means of measuring heights, than 
has been heretofore supposed. It has been found 
by actually levelling between the Black Sea and the 
Caspian, that the latter was only 82 feet below the 
level of the former; whereas barometric measure- 
ments, founded on previous determinations, since 
carefully repeated, gave, in consequence of some as 
yet unknown anomaly, the difference of 320 feet. 
The Humidity of the atmosphere was the next topic 
discussed. As to the amount of vapour in the at- 
mosphere, at any one instant, he considered that by 
the researches of Dr. Apjohn, begun at the sugges- 
tion of the Association, the important problem of 
the wet-bulb thermometer had been completely 
solved, and meteorologists thus put in possession of 
a simple, and at the same time most effective, instru- 
ment. The subject of the distribution of humidity 
in the atmosphere was next briefly touched on. 
Under the head of Wind, he alluded to the theory 
of Dove, which he said was comparatively un- 
known in these countries; and briefly spoke of 
the researches of Lieut.-Col. Reid, Mr. Redfield, 
and Mr. Espy. He then passed over the heads 
Clouds and Rain, promising, on a future day, to 
bring forward some facts connected with extraor- 
dinary falls of rain which had been observed ; but 
which, as stated by him, in one instance in his former 
report, had been called in question during his ab- 
sence. On the subject of Electricity, he observed, 
that little had been added either to our instrumental 
resources, or to our knowledge of the subject, since 
his former report. On the subject of Meteors, the 
report contained all that had been added to our 
knowledge on the subject of the unusually numerous 
appearance of those which had been seen on the 12th 
and 13th of November, and 10th August, for some 
years ; and concluded by pointing out the advan- 
tages of public meteorological observatories, for the 
purpose of Ist, determining laws; 2nd, keeping, and 
under proper regulations suffering to be inspected, 
standard instuments; 3rd, making and recording 
observations, in number and with a regularity not to 
be expected, and scarcely ever obtained, in observa- 
tories maintained by individuals. Private stationary 
observations were next noticed, and suggestions 
thrown out ; and lastly, travelling observations. 

A report was then read, ‘ On the application of a 
portion of the sum of 50/., voted by the British As- 
sociation at its meeting at Birmingham, in 1839, for 
Discussion of Tide Observations, and placed at the 
disposal of the Rev. W. Whewell.’ 

A portion of this sum has been expended upon 
calculations, having for their object to determine the 
effect of the moon’s declination upon the tides. The 
determination of this correction is attended with 
peculiar difficulties, and has hitherto been incom- 
pletely effected. These difficulties arise from this: 
that the moon’s mean declination is different in dif- 
ferent years, through a cycle of eighteen years, the 
period of revolution of her nodes, The inclination 
of her orbit to the equator varies from about 18° 20/, 
its amount in 1829 and 1830, to 28° 40’, its amount 
in 1837 and 1838. Hence, if we attempt to deter- 
mine the declination correction (of height, for in- 
stance) by taking the difference of the height from 
the mean height (allowance being made for other 
corrections), we refer to a variable standard. Accord- 
ingly, if we find from the observations the mean 
semimenstrual inequality for the successive years, it 
will be different in consequence of the different mean 
declinations in successive years; and it is only by 








taking a series of nine or more years that we can ob- 
tain the absolute mean semimenstrual inequality, and 
consequently the absolute correction for declination 
applicable to all years alike. This being known to 
be the case, I was disposed to take advantage of an 
opportunity which occurred of discussing a series of 
several years’ tide observations, with a view to the 
verifying in fact these theoretical features of the cor- 
rection tables, and determining the correction for 
declination. Mr. Dall, the Harbour Master at Leith, 
had made a series of tide observations, extending from 
1827 to 1839, which I had every reason to believe 
to be accurate ; and Mr. Ross, of the Hydrographer’s 
office, had, for his own satisfaction, begun to arrange 
these observations, with a view to discussions relative 
to lunar declination and parallax. The latter gen- 
tleman undertook, at my request, to conduct his 
discussion in such a manner that it might bring into 
view such results as I have above described. The 
arrangement and discussion of thirteen years’ obser- 
vations of tides (involving the management of above 
18,000 numbers given by observation, and double 
the number extracted from tables), was, of course, a 
business of very great labour and time; but as this 
task was not originally suggested by the British Asso- 
ciation, nor directed exclusively to objects pointed 
out by it, I thought it my duty to confine my expen- 
diture within a sum very disproportionate to the 
magnitude of the labour. Mr. Ross has been paid 
201. for his discussion of the above-mentioned heights, 
with a view to the declination correction. The 
result of this discussion is very nearly what I had 
anticipated. The semimenstrual lines taken for dif- 
ferent years, differ by the effect of the different mean 
declination. Thus the correct mean of the height of 
high water for each hour of transit, is about six 
inches less in 1837 than in 1829, and this difference 
is balanced by a difference in the declination cor- 
rection which is to be applied to this mean. The 
declination correction is greater in 1837 than in 
1829 for equal declinations. The difference, how- 
ever, is not constant, but increases with the decli- 
nation, which agrees with what the theory indicates. 
The curves which express this correction, deviate 
considerably from each other at the higher declina- 
tions. This result suggests an improved method of 
applying the declination correction to tide obser- 
vations, which, however, requires to be further con- 
sidered and examined before it can be confidently 
recommended: I mean,a method of using a different 
semimenstrual inequality and different declination 
correction for every different period of: the moon's 
nodes. On this subject it may hereafter be possible 
to speak more decidedly. . Wuewe Lt. 
Another portion of the sum placed at my disposal 
has been expended upon calculations and operations 
performed by Mr. Bunt. These calculations were in 
the first place directed to the determination of the 
form of the curve of rise and fall of the tides at 
Bristol. This determination was the more desirable, 
inasmuch as calculations were in progress at the 
Admiralty (under my directions) for the purpose of 
determining the form of the curve of rise and fall at 
Liverpool and at Plymouth. The results of these 
calculations have been laid before the Royal Society, 
and are now printed by them in the Philosophical 
Transactions, as the twelfth series of my Researches 
on the Tides. The accompanying communication 
from Mr. Bunt contains the result of his investiga- 
tions on this subject. The thing principally discussed 
was the displacement of the summit of the curve of 
rise and fall; that is, the difference of the time of 
high water actually observed, and the time obtained 
by bisecting the interval between equal altitudes, 
before and after high water. The main object was, 
to refer this displacement to its proper argument. 
It was natural to suppose that it depended mainly 
upon the height of the tidal wave, and, consequently, 
upon the age of the moon; and hence would princi- 
pally consist of a semimenstrual inequality. But 
by the discussions, it appears that there is, besides 
this fact, one which depends upon the solar parallax, 
and also others. This would lead, as Mr. Bunt re- 
marks, to a suspicion that meteorological causes are 
concerned in producing the result ; the subject how- 
ever is as yet not free from difficulty. I have also 
employed Mr. Bunt in other discussions, with a view 
to further improvements in our knowledge of the 
laws of the tides, especially with reference to two 










































742 


THE ATHENAUM 





CSepe. 








points:_the determination of the best anterior 
epoch, or period, at which that anterior transit of the 
moon is to be assumed which governs the tide :—and 
the solar corrections for parallax and declination. The 
excellence of the Bristol observations made with Mr. 
Bunt’s machine, and of his modes of discussing the 
observations, induce me to believe that some progress 
may still be made in this inquiry ; but the investiga- 
tion is not yet completed. I have also taken the 
liberty of directing Mr. Bunt to perform an operation 
not precisely included in the terms of the grant made 
to me for the present year, but closely connected with 
it, and forming an almost necessary sequel to a large 
operation performed at the expense of the Asso- 
ciation in preceding years; I mean, a repetition of 
the levelling of a portion of the level line in the 
neighbourhood of the recent et in Devonshire. 
The southern extremity of the line levelled from the 
Bristol Channel to the English Channel is at Ax- 
mouth, When the great landslip took place in that 
neighbourhood, it might naturally be suspected that 
a part of the level line might be disturbed. A mo- 
ment’s reflection made this appear improbable, since 
the movement seemed to be confined to the chalk 
and the clay below it; whereas the terminus of the 
level line was bedded in the red marl. Still, if the 
movement of the ground were the result of an earth- 
quake, even the inferior strata might have been 
slightly stirred; and this appeared to be exactly one 
of the cases, the decision of which was contemplated 
in the project of the level line. I therefore requested 
Mr. Bunt to repeat the levelling of the line from the 
mark in the church tower, in the village of Axmouth, 
down to the shore, where.is the granite block which 
forms the terminus of the line, a distance of §ths of a 
mile. In July of the present year this operation 
was performed (with the same instruments as before), 
and it appeared that the mark in the church tower 
was above the mark in the block .... 5.8836 feet, 
which in July 1838 had been found to be, 5.8805 feet. 
The difference, 3th of an inch, may be considered as 
a proof that there has been no sensible change, Mr. 
Bunt also levelled from the granite block, about 230 
yards, to another bench mark eastwards, or towards 
the landslip, but found no difference of any impor- 
tance. The expense of this operation, 10/., I have 
taken the liberty of including in the account for tide 
discussions. W. Wuewe t. 

I should wish, Mr. Whewell added, to have a grant 
of 50/. made to me for further tide discussions. 

Mr. Bett, of Edinburgh, begged to inquire from 
Prof. Whewell whether the effect of the varying 
pressure of the atmosphere upon the tides had been 
ever observed: for it is manifest that if there were a 
difference of one inch of barometric pressure upon 
two distant parts of the ocean, say 1,000 miles apart, 
the difference of water level to compensate this 
should be over thirteen inches—Mr, WHEWELL re- 
plied, that Mr. Lubbock, in his tide observations at 
Liverpool, had observed, and M. Daussy had long 
since noticed it. 

The Presipent inquired whether Mr. Graham 
was present, and ready to read a paper on his method 
of approximating to the value of the roots of nume- 
rical equations. Mr, Graham not being present, the 
President requested Prof. J. Thomson to give a slight 
sketch of Mr. Graham's method. 

Prof. THomson said, that he had examined the 
paper of Mr. Graham, and considered it to be cor- 
rect in principle, but did not conceive that the me- 
thod was so convenient as the method of solving 
numerical equations published many years since by 
the late Mr. Horner. Mr. Graham’s method con- 
sisted of transposing all the terms but one to the 
same side of the equations, dividing by the co-efficient 
of the power of the unknown quantity involved in 
that, and extracting that root of both sides, which 
the index of the unknown quantity denoted; then 
substituting for x a first limit, a second was obtained, 
and so on ad libitum, Prof. Thomson exhibited the 
same question worked by the method of Mr. Horner 
and by Mr. Graham r. Surru said that it ap- 

to him the method was essentially defective, 
in that it only gave one of the roots of the equation. 
Mr. Smith then stated one or two curious properties 
of the roots of symmetrical functions, and showed 
that there are some cases extended to functions 
which were not symmetri 
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Ssction B.—CHEMISTRY AND MINERALOGY. 
President—Dr. T. THomson. 

Vice-Presidents—Prof. T. GRauAM, Prof. JounsTon. 
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CGlessen), Dr. Redtenbacher, Messrs. R. Mallet, R. M'Gregor, 

F. Penny, Dr. G. O. Rees, Prof. § . 

E. Solly, J. Tennant, Dr. Varrentrapp (Frankfort). 

Prof. ScHéNBEIN, on some Electrical Phenomena.— 
It is well known to electricians that in certain electro- 
chemical decompositions a peculiar odour is evolved, 
very analogous to that produced by common electric 
sparks, or by the working of an ordinary electrical 
machine, in the air. M. Schinbein has undertaken 
a series of experiments, in order to ascertain the cir- 
cumstances under which this electro-chemical odour 
is evolved, the causes which influence its production, 
and, if possible, the principle to which its appear- 
ance is to be attributed. This peculiar odour is 
evolved at the anode or positive surface, when certain 
aqueous solutions are decomposed by the passage of 
a voltaic current. The oxygen gas which is then 
evolved has a strong and peculiar smell, which is 
perfectly similar to that which is always perceived 
when an electrical machine is worked, or sparks 
passed through the air. M. Schénbein has observed 
that the odour is evolved on the decomposition of 
water, dilute sulphuric acid, solutions of phosphoric 
and nitric acid, potassa, and many oxysalts; dilute 
sulphuric acid yielding it in the greatest quantity ; 
whilst no smell whatever was perceived on the 
decomposition of solutions of hydracids, chlorides, 
bromides, or iodides, which not only did not evolve 
it themselves, but by their presence, even in small 
quantity, prevented its evolution from solutions 
which would otherwise have produced it abundantly. 
He found, on collecting the oxygen gas evolved 
at the anode, from a solution capable of evolving 
the odour, that the odour might be preserved for 
some time by enclosing the gas in well-stopped 
bottles. From the characters possessed by this 
oxygen, M. Schénbein was led to consider the odour 
due to the presence of a minute quantity of a new 
and hitherto wholly unknown substance, of con- 
siderable importance in many natural phenomena, 
and he has therefore named it from its most evident 
character Ozone. Its properties are briefly as follows: 
it is only evolved from solutions containing it, by 
perfectly clean electrodes of platinum or gold ; whilst 
charcoal and the more oxidizable metals are unable 
to cause its appearance. It can only be obtained 
from a cold solution, as heat prevents its evolution, 
When a piece of one of the oxidizable metals, such 
as zinc, tin, iron, mercury, &c., or a few drops of 
solution of the protochloride of tin, or protosulphate 
of iron, are placed in a portion of oxygen impregnated 
with ozone, that peculiar substance is almost instan- 
taneously absorbed ; and the oxygen becomes inodo- 
rous. When perfectly clean and dry plates of gold 
or platinum are immersed in oxygen containing 
ozone, they acquire a negatively electric state of 
polarity ; silver and copper also become thus elec- 
tric, but in a far less degree than gold or plati- 
num. The plates thus polarized retain their electric 
powers in air for a considerable time, but rapidly 
lose it, when plunged into hydrogen gas, in which, if 
retained a sufficient time, they acquire an opposite 
state, becoming positively polarized. M. Schénbein 
then compares these effects with those produced by 
the odorous matter peculiar to common electric 
sparks and brushes. When a perfectly clean and 
dry plate of gold or platinum is exposed to an elec- 
tric brush issuing from a charged and conducting 
point, it becomes positively polarized, and the degree 
of polarity depends on the nature of the point and 
the time which the plate has been exposed to the 
influence of the brush issuing from it. He shows that 
the power is not due to the mere current of electricity 
escaping from the point, but to some substance pro- 
duced or evolved by it; because if the point be 
moistened, the electricity still continues to be given 
off as a brush, but the power of polarizing the gold 
or platinum plates is lost. A plate thus charged is 
perfectly similar in its electrical powers to a plate 
charged or polarized by immersion in oxygen im- 
pregnated with ozone, Heat or exposure to hydro- 
gen, which destroys or inverts the electricity of such 
a plate, exerts a precisely similar action on plates 
polarized by exposure to the brush ; and likewise, if 
the : ees are not perfectly clean and dry, it is 
equally impossible to charge them, either by expo- 





sure to the brush or by immersion in oxygeq 
taining ozone. M. Schéndein supposes that 
exists, both in the air and water, a very 
quantity of an electrolyte or compound 
which, when decomposed by electricity, evolyes 
one of its constituents, the peculiar odorous 
called ozone. He observes that both from its 
tromotive power, and likewise from its stro; 
for metals, it is evidently similar to chlorine, 
and iodine. Its non-appearance, when Water 
composed by electrodes of the more oxidizable 
he attributes to its entering immediately into 
nation with those metals; and he considers that 
the solution is heated, the affinity of the ozone 
metals is so much increased that it is eyen able 
combine with gold and platinum, thus accoun' 
its disappearance when heated. By this theory, 
the phenomena attendant on its evolution may 
easily explained, and it hence becomes very inte: 
esting to search for traces of this widely 
substance. M. Schinbein considers that the 
perceived whenever bodies are struck by ligh 
probably due to a small portion of ozone 
free, and relates a case of a church lately 
lightning, which fell within his own obse 
which the surrounding buildings, to a consi 
distance, were filled with a bluish vapour having 
peculiar pungent odour. Even in this a 

















the inquiry it will readily be seen that many i 
and unexplained phenomena might be ace 

for, if the existence of the supposed electrolyte hg 
proved. M.Schénbein proposes devoting all his 
sure to the prosecution of this inquiry, in the deta 
of which he is at present engaged. . 


Mr. E. Soucy on Bleaching Vegetable Wax,—The 
author found that the best effect was produced by 
chlorine, but in this case it was necessary that the 
materials used to evolve the gas should be int. 
mately mixed with wax, and then, of coume, the 
difficulty of separating the residue occurred; and 
when a stream of chlorine was slowly passed 
the wax, the process was very tedious; he sul 
sequently found that strong nitric acid was a power 
ful decolorating agent, and it possessed the adyan, 
tage of leaving no residue which was at all difficult 
of separation ; but the expense of this process was@ 
great objection to its use. The following method 
was ultimately employed: The wax was melted; 
small quantity of sulphuric acid was poured in, com. 
posed of one part of oil of vitriol to two of water, 
and then a few crystals of nitrate of soda stirred ing 
the whole was then agitated with a wooden stimer 
and kept heated. Nitric acid was thus eyolved in 
considerable quantity and purity from a large sim 
face, and in such a manner that all the acid evolved 
must necessarily pass through the melted wax. This 
method pena the purpose very completely, the 
process was cheap and rapid, and the residuum, being 
merely a little solution of sulphate of soda, wa 
easily removed. When it is desired to employ chits 
rine in place of nitric acid as the bleaching agenh 
the same process may be adopted, 


Prof. Grecory read a communication ‘On the pre 
existence of Urea in Uric Acid.’—By the action of 
peroxide of lead on uric acid, Liebig and Wobler 
obtained from it oxalic acid, allantoine, and urea, 
and they considered the latter as existing in the une 
acid, combined with urile. The author, having found 
that urea, unlike most organic substances, resists 
oxidizing agency of permanganate of potash, thought 
that if urea could be obtained from uric acid by the 
action of that salt, the argument for its pre-existente 
would be much strengthened ; as, if only theele 
ments of urea were present, the oxidizing agency @f 
the permanganate would most likely prevent its for 
mation. On trying the experiment, a large quantity 
of urea was obtained, along with oxalic acid, and @ 
new acid, probably formed by the oxidation of allan- 
toine. The author further described the acetate’df 
urea, a salt which was formed in his experiments, 


Prof. Gregory then exhibited a new process, COM 
municated by Prof. Liebig, for preparing the 


lar and beautiful compound termed murexide, 


by Liebig and Wohler, and purpurate of 

by Prout. The process is quite certain, and very, 
productive. It consists in adding a boiling solution 
of 7 grains of aloxan and 4 pine of seer 


240 graing of water, to 80 grains of a cold and st700g.. 
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ion of carbonate of ammonia. The mixture 
instantly acquires a deep purple colour, and, on 
qoling, deposits the golden green crystals of mu- 
ra the relation of Form to Chemical Composi- 
*by Dr. Schafhaeutl. 
5 author stated, that he had, in a former 
gmmunication, given a new method of procuring 
gaphite, in which it was also shown that all gra- 
phites owed their origin to the operation of the 
gme causes; namely, the contact of bitumen (or 
similar substance) with a silicate, under a cer- 
limited degree of heat; it was further main- 
ained, that the compound nature of graphite might 
satisfactorily demonstrated, by subjecting it to 
action of hydrofluoric acid, which, combining 
with the silicon, liberated the carbon of the gra- 
ite as a hydruret, which was then consumed in 
be fame of alamp. The object of the present paper 
to explain the circumstances under which cer- 
Ge modifications of form take place in this peculiar 
gitance, (as also in others generally considered to 
jeclementary,) and to prove their connexion with 
of an entirely chemical nature. A beautiful 
of a formation of graphite was exhibited to 
E iection, obtained from the Neath Abbey Iron- 
yorks, in South Wales ; it appeared to be composed 
da infinite number of foliated scales overlapping 
ech other, after the manner of the slates of a roof, 
seale being so thin, as to be agitated by the 
breath of air: a second specimen was exhi- 
hited of a graphite leaf, where it appeared as a glo- 
bale of much greater size, the laminated structure 
ail, however, existing in beautiful developement. 
Ina third stage, the scaly structure disappeared ; 
the globule having assumed a more porous and coke- 
lkeform. Dr. 8S. having premised an objection to 
tion of these curious changes of form, 
Siteercly upon molecular alterations, proceeded 
todetail certain experiments, from which he deduced 
omelusions of an interesting and important nature. 
Thediscovery of a new mode of decomposing crys- 
tallied graphite, by heating it in concentrated boiling 
ulphuric acid, and adding a little concentrated nitric 
weld (see a description in the Phil. Mag. xvi., xvii.), 
afordedaseries ofsingular and instructive phenomena. 
Afterthe evolution of binoxide of nitrogen had ceased, 
ach sale of graphite was converted into the globu- 
lmbstance before described ; its external metallic 
lutte remaining unchanged, but its bulk so greatly 
qlayged, that what before appeared a single scale, 
teaume, by the separation and division of its compo- 
wat lamine, a thick spongy tissue, capable of being 
tatored to its former compressed foliated form, by 
the pressure of the finger nail, That this change of 
fom, however, was not merely a mechanical effect, 
@pears from the following experiment :—Graphite 
having been repeatedly treated with hydro- 
acid, washed, and again digested in a strong 
lution of caustic potash, in order to remove all pos- 
thle mechanical admixtures of iron, silica and alu- 
lina, were then subjected to the process above de- 
sated ; the evolution of binoxide of nitrogen having 
tuted, an equal quantity of water was added to the 
Mixture; immediately there succeeded a rapid evolu- 
ten.of bubbles from the globules of graphite, which 
fmt lay at the bottom of the fluid; becoming 
lighter, as this evolution of bubbles proceeded, they 
ly tose to the surface, when the gas imme- 
y ceased to be evolved ; the acid then, or the 
must have been combined with hyponitrous 
which being decomposed by the water, was 
as binoxide of nitrogen. The globules 
When washed, dried, and weighed (at first weighing 
ae gts.), had gained 5.02 grs. in weight. Being 







put into a flat covered dish of brass, and balanc- 
a the cover was removed, the globules 
ly lost weight, and so rapidly, that in 
Temoving them from the dish, 0,18 grs. were 

lat; the dish was covered with a dew, apparently 
eid, a3 it acted on the brass. These globules, heated 
0 until it became slightly tinged with yellow 
heat, now disengaged dense fumes, the paper 
Streaked with a blackish coloured smoke where 
in contact with the graphite; 2.30 grs. were 
this process, which being repeated asecond 
were found to have lost 2.25 more. Finally 

@ platinum crucible, dense fumes, without 
odour, escaped, the weight of the glo- 








bules being reduced to 1.86 grs. After which, no 
further reduction took place during ignition for half 
an hour in the open air. The total loss of the 2 grains 
thus experimented upon with the acid, was 6.96. In 
a paper by the author, (see Philosophical Magazine, 
cited above, ) this loss was attributed to evolution of car- 
bonic acid gas during thisconjoined action ofthe acids; 
but it would appear from the last experiment, that 
there is formed a compound of sulphuric acid, nitric 
acid, carbon, hydrogen and oxygen, volatilized only 
at high temperatures. The question here arises, how 
can the rapid loss of weight be accounted for ? 
During the previous drying process, which was con- 
ducted at 212°, the loss of water must have been ac- 
companied by a change of chemical composition, and 
the new compound, by attracting water or oxygen 
when in the pan, must have formed an extremely 
volatile combination, evaporating as rapidly as it was 
formed. By a repetition of this treatment with the 
acid, graphite in the third stage, as before described, 
was obtained; the metallic lustre was entirely lost, 
as also the laminated texture ; it now appearing as a 
porous mass, resembling coke, and no longer capable 
of reduction to its original foliated state by pressure, 
having undergone a decided chemical change. The 
acid solution deposited at once a copious precipitate 
of silica and alumina, (slightly tinged by oxide of 
iron,) upon the addition of ammonia to neutraliza- 
tion. A similar precipitate was obtained from the 
acid of the first experiments, but less in quantity, 
and requiring a longer time for its operation. Thus 
it would appear that the abstraction of silicon and 
the change of physical properties of graphite, are 
corresponding and mutually connected phenomena. 
In further proof of the necessary connexion of silicon 
as a chemical combination, essential to the existence 
of the scaly metallic lustre of graphite, it will be 
found that by repetition of the same experiments, 
the globules ultimately disappear, and the remaining 
solution in acid neutralized by ammonia, deposits 
only flaky silica, with traces of oxide of iron. On 
observing attentively the specimen of graphite, as 
found in its natural state, and comparing it with 
those treated with acids and alkalies, also exhibited, 
it appeared that the scales, before being operated on, 
had a dirty greyish appearance, described as owing 
to their being covered with spots, consisting of micro- 
scopic six-sided flattened prisms of silicate of iron; the 
matrix of this graphite formation, in the blast-furnace 
cinder, essentially composed of bisilicate of lime and 
alumina, deriving a yellowish tint from a slight ad- 
mixture of sulphuret of calcium, with a trace of sul- 
phuret of potassium. Scales of very different density 
may be separated, the thinnest unaffected by the 
magnet, the thicker ones decidedly so ; those in the 
middle of the mass, thicker and stiffer, not easily 
broken, and showing a shining black fracture, like 
that of anthracite, form a variety of graphite, in 
which silicon and iron are greatly predominant, de- 
veloping when treated with hydrochloric acid, a fetid 
hydrogen characteristic of cast iron, and separating 
at the same time yellow flocks of silica and alumina. 
Dr. Schafhaeutl then proceeded to point out an ana- 
logy between the formation of grey iron in the blast 
furnace, and that of graphite ; namely, that the same 
chemical conditions occur during the change of white 
iron into grey ; this takes place after having descend- 
ed through the furnace, and reached the stratum of 
slag covering the melted metal; this slag being an 
earthy bisilicate (in coke furnaces, approaching to a 
trisilicate), and containing a small quantity of prot- 
oxide of iron. As silicon is found in graphite only 
in very small quantity, it has been considered an 
accidental impurity, just as the small quantity of 
hydrogen retained by charcoal, sulphur, &c, has been 
considered an impurity ; but as these foreign matters 
can by no chemical means be separated, without de- 
stroying the state in which graphite, charcoal, and 
sulphur exist, it must be inferred that such admix- 
ture is essential to their existence in that state in 
which they ordinarily appear. Quitting now the in- 
dividual consideration of graphite, the author extend. 
ed the principle here argued to certain other sub- 
stances, considered generally as simple bodies. For 
example, sulphur obtained by the decomposition of 
sulphurets by acids, is white in colour, and invariably 
combined with a stable quantity of hydrogen. But 
obtained from hyposulphites, it is as invariably yel- 
low, and the presence of free bydrogen in the slightest 








quantity, bleaches the precipitate. The known case 
of sulphur precipitated under the presence of aul- 
phuretted hydrogen, and cautiously mixed with me- 
tallic copper in its utmost state of minute division, 
being found to combine directly, evolving a dull 
red heat, has been considered an exception to the 
law, that no two dry bodies unite without the inter- 
vention of a third ; but sulphur precipitated from 
hyposulphites, will not thus combine, nor will pure 
sulphur, though subjected to the minutest division 
possible. The same sulphur, however, brought into 

tact with hydrogen, under a pressure of four at- 
mospheres, and then quickly mixed, is found to com- 
bine, as in the first instance, but if exposed to the air, 
its power of combination is again lost; thus, a third 
body is proved necessary here asin all cases. And 
further, the author doubted if one of the two different 
crystalline forms of sulphur is not owing to the pre- 
sence of hydrogen, which he found to be in combina- 
tion with it in a very perceptible quantity. These 
peculiar forms of combination where a few atoms of 
one body are combined with a high number of atoms 
of another, may be considered, perhaps, as form- 
ing a class of compounds intermediate between the 
inorganic and the higher organic compounds: thus, 
the compounds of arsenic acid form a very striking 
example. In the subarseniate of iron, 50 atoms of 
iron are combined with only 3 atoms of arsenic acid 
and 75 of hydrogen. So again, 24 atoms of arsenic 
with 1 atom of sulphuret of potash in sulph-arseniate 
of potash. By gradually passing from compounds of 
inorganic chemistry to those of organic chemistry, 
we find disacetate of copper with water, 48 atoms of 
oxide of copper combined with only 1 atom of hy- 
drogen and 12 atoms of water. And finally in the field 
of organic chemistry itself, we have, for example, 
margaric acid, composed of 67 atoms of hydrogen, 
35 carbon, and 3 of oxygen only. In the oleic acid, 
120 atoms of hydrogen are combined with 70 of 
carbon and 5 of oxygen; in the stearic acid, 134 
atoms of hydrogen with 70 of carbon and 5 of oxy- 
gen, &c. The author hinted in his paper in the Phi- 
losophical Magazine, that the principal circumstance 
which tended to produce compounds of such multi- 
plicity of atoms, or, in fact, organic compounds, was 
the separation of the molecules of bodies brought 
into action by the capillary powers of the vessels of 
organic structures. It was probable that the chemi- 
cal action of these separated molecules must be a 
different one from their action, when arranged into 
one definite form; and as proof that once received 
laws of affinity were exhibited only under peculiar 
circumstances, he directed the attention of the Sec- 
tion to H. Rose’s compound, formed by direct com- 
bination of 29.97 per cent. of ammonia with 70.03 per 
cent. of sulphuric acid, which ought to have produced 
anhydrous sulphate of oxide; but after combination, 
neither sulphuric acid nor ammonium could be 
detected in the compound. The same chemist 
found combinations of anhydrous sulphuric acid 
with the chlorides of ammonium, potassium, sodium, 
and the nitrate of potash. According to the laws 
of affinity, for example, in the last case, the nitric 
acid ought to have been displaced, decomposed, 
and driven away by the more powerfully acting sul- 
phuric acid; but no tendency whatever was shown 
to the displacement of chlorine or nitric acid, and 
new compounds, different from all hitherto known, 
resulted. As no combination of anhydrous sulphuric 
acid took place at all with oxide of calcium, chloride 
of barium, or chloride of copper, he concluded, that 
these above-mentioned combinations were formed 
only by replacing one double atom of hydrogen, 
water, or chlorine, in order to form a bisulphate of 
potash, soda, or ammonia. The author seemed to 
believe, that there existed two different states of che- 
mical combination, the first in which the chemical 
forces of molecular attraction were acting only ac- 
cording to the relative quantities of matter; the 
second, where, under the always catalytic presence of 
a third, the elementary substances arranged them- 
selves, separating in groups according to the resul- 
tant electric forces of the centres of action created 
by the above-mentioned presence of a third, acting dif- 
ferently on the different molecules of bodiesin contact, 
in a somewhat similar way as a solution, which does 
not crystallize unless the molecular equilibrium of the 
liquid is disturbed. The first state of chemical com- 
bination might, perhaps, have some distant relation 
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to Dumas’s law of types; the second state, a mere 
consequence of the first, would be represented by 
Berzelius’s electro-chemical combination. The 
author, at the same time, referred to Prof. Graham's 
admirable papers, in which the Professor had so dis- 
tinctly pointed out the great and peculiar part which 
matter performs in chemical solid combinations, and 
remarked, that during all chemical combinations 
where a third body is separated, the precipitation 
only would take place when a certain quantity of 
water combined with the body to be precipitated, 
which water separated in the relation to the separa- 
tion and consolidation of the precipitate only, and 
—_ be driven away from it only by applying a red 
t. 

*New compound of Arsenious and Sulphuric 
Acids,’ by Dr. Schafhaeutl. 

This was obtained from the escaping smoke of copper 
calcining furnaces near Swansea, in South Wales. The 
new compound was another singularinstance where an 
anhydrous crystallized body was deposited under the 
presence of water only, and was a remarkable proof 
of the unlimited number of different forms of com- 
bination, which might be produced even in inorganic 
nature, by bringing chemical substances in contact 
under varying circumstances. The copper ores 
smelted in South Wales were, for the greatest part, 
copper pyrites, mixed with iron pyrites, grey copper 
ore, &c. ; in fact, a mixture in which the sulphurets of 
copper, iron, arsenic, antimony, cobalt, nickel, zinc, 
and tin, were invariably found together. The sulphur 
and arsenic escape from these ores during the cal- 
cining process, as sulphurous and arsenious acids, 
and have been found to destroy all vegetation for miles 
around the copper works, without affecting animal 
life in the slightest degree. By bringing the escaping 
fumes in contact with steam, and forcing it through 
burning charcoal, or subjecting it only to a great 
pressure in contact with steam, the new solid com- 
pound was deposited on the cool surfaces of the 
chambers connected with the calcining furnace. It 
was deposited in beautiful crystallized leaves or tables, 
perhaps belonging to the same class as Wohler’s 
dimorphic modification of the crystallization of ar- 
senious acid, the regular form of which belongs to 
the octahedron. It was found to consist, in 100 
parts, 

of 68.250 Arsenious acid. 
27.643 Sulphuric acid. 
3.029 Protoxide of Iron. 
0.420 Oxide of Copper. 
0.656 Oxide of Nickel. 





99.998 
Corresponding to 51.741 Metallic Arsenic. 
11.095 Sulphur. 
2.339 Iron. 
0.336 Copper. 
0.516 Nickel 
33.971 Oxygen. 


99.998 

These crystals attracted moisture from the air with 
great rapidity and with evolution of heat, corroding 
animal and vegetable substances as powerfully as 
concentrated sulphuric acid. Their taste was pure, 
but powerfully sour, similar to sulphuric acid, and, 
dissolved in water, the remainder of 100 parts of 
these crystals was 17.436 grains only. The shape 
of the crystals was perfectly retained, only their ap- 
peararice was changed from transparent into opaque. 
Their chemical composition was found to be, 

16.778 grains of Arsenious acid. 

0.656 Oxide of Nickel. 


17.434 
What the water had dissolved consisted of 
51.472 Arsenious acid. 
27.643 Sulphuric acid. 
3.029 Protoxide of Iron. 
0.420 Oxide of Copper. 


82.564 grains. 

One of the remarkable changes during the forma- 
tion of this compound, was the conversion of sul- 
phurous acid into sulphuric acid, as well as the 
presence of iron, copper, and nickel in a deposit from 

matter. No other definite compound of 
arsenic acid wi h another acid seems to be known, 
except those with the organic tartaric and paratar- 
taric acids. 
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C. Lyell, Esq. F.R.S. in the chair. 

The first communication brought before the meet- 
ing was from Dr. Robb, ‘On the geology of the coun- 
try round the river St. John, in New Brunswick.’— 
Dr. Ross stated, that the St. John is as large as any 
of the first class European rivers. It drains a large 
portion of the province of New Brunswick ; and the 
volume of water which it discharges into the Bay of 
Fundy is very great, especially during the spring 
floods. Yet in one place the river is so contracted 
that it is not more than 310 feet in width. In the 
Bay of Fundy, as is well known, the tides rise higher 
than in almost any other part of the globe, there 
being sometimes, in spring tides, a rise of from 40 to 
60 feet. The tidal wave is then forced up into the 
narrow parts of the river, and causes a backward fall 
of water, against the natural current of the water, of 
many feet in height. In the spring, the river is much 
swollen from the melting of the snow, and between its 
level in spring and in summer there is a difference 
of fourteen feet. Dr. Robb then alluded to the 
singular configuration of the country in the vici- 
nity of the river, it being shaped in terraces, one 
below the other. The river, from the distance be- 
tween the first or uppermost pair of terraces, appears 
to have been of much greater width, and subsequently 
to have gradually become contracted, until confined 
within its present narrow limits. The higher ter- 
races slope towards the stream, the lower ones be- 
come more horizontal, and the lowest is with a 
slope turned from the river, an appearance which 
Dr. Robb explained by the successive depositions 
of alluvial matter near the bed of the stream, and 
extending no farther, so that depressions resulted 
behind these depositions, which often contain water. 
In no part of the world can the phenomena of 
rivers be studied better than in America, from the 
little alteration produced upon them by the hand 
of man. In many parts of the new continent the 
rivers present these terraces; they may be ob- 
served near the St. Lawrence, the Mississippi, and in 
many other places; and had the rivers of the Old 
World been examined before their banks became 
cultivated, in all probability they would, in many 
cases, have displayed similar terraces. Dr. Robb 
then adverted to the theory which explains the for- 
mation of these terraces by the bursting of the bar- 
riers of lakes through which the river had passed. 
He conceived that in a few cases the phenomena 
might be so explained, but that in general we must 
have recourse to an up-heaving of the land for the 
solution of the problem, and this up-heaving, he con- 
ceived, must have taken place at a comparatively 
recent period. In these terraces but few organic 
remains had been discovered, which he accounted 
for by the paucity of limestone rocks from which 
mollusca could obtain matter for the formation of 
shells; the long cold winter, too, might have its 
influences. He had, however, found in the lower 
terraces Uniones and Anodontes resembling those 
now existing in the river. Some bones had been 
discovered, but they seemed to be recent, probably 
belonging to the spermaceti whale. In the different 
terraces there was a difference in the quality of the 
soil, there being most alluvion on the lowest terraces. 
The middle terraces, being so nearly horizontal, were 
well fitted for roads, and advantage had been taken 
of them for that purpose. At Frederickton, where 
wells had been sunk, the vegetable soil was three 
inches deep, after which fourteen feet of sand was gone 
through, when water was obtained, retained by a bed 
of clay, underlaid by a slate rock. The terraces were 
composed wholly of detrital matter, the upper ones 
being coarser, and often having boulder stones, some 
of which were fifteen feet in diameter, and seemingly 
derived from parent rocks to the north-west, as they 
appeared to have travelled in a south-easterly course, 
indicated by scratches on the ground, coinciding with 
the major axes of the boulders. The rocks in the 








neighbourhood of the river are slates, with sone 


limestone, the whole disturbed by syenite. Th the 
Bay of Fundy, and also in the Gulf of St, Lawrence, 
are raised beaches, containing marine shells, 
raised beaches he would place in the same category 
as the terraces of the river St. John. 

Mr. Lyext alluded to a paper on Glen i 
by Mr. Darwin, in which he had had ae 
theory of elevation, to explain the phenomena of thy 
parallel roads. He had observed, in the district of 
Lochaber, terraces sloping towards a river, g 
to those described by Dr. Robb, but the reflects 
lower terrace was peculiar to America, where, 
inundations, the high alluvial banks next the bed ¢ 
the river were the only land visible. He did net 
see any exact resemblance between the roads of Gley 
Roy and the terraces of the river St. John. It wy 
remarkable, however, that in the latter there wep 
both terraces of deposition, (viz. the lower,) and te. 
races of denudation (the upper).—Mr. Greenougy 
was averse to the theory of elevation; he prefered 
that of a subsidence as causing the phenomena de 
scribed, although the two theories might be reog,. 
ciled. All rivers show indications of a greater mh 
of water than at present.—The Marquis of Norm 
ampton inquired respecting the nature of the vege. 
table soil on the surface of the terraces.—Dr. Romp 
explained, that the deposit differed both as to quay. 
tity and quality on the different terraces —Dr. Bucx. 
LAND inquired whether there was any gravel or other 
detritus on the terraces ?_-Dr. Robb said the soil @ 
sedimentary matter composing the lower terrace way 
of the finest quality, the materials being smaller than 
the others, where it was coarse. The farmers of the 
country were aware of this fact, and set three time 
the value upon the lowest which they did upon the 
higher terraces. In all cases in the lowest terme 
there were found portions of the rocks occurring fan 
ther up the river. 

Mr. Smit, of Jordan Hill, next read some ex. 
tracts from a paper by Mr. Stevenson, ‘ On the Rele 
tive Level of Land and Sea, and on the alteration of 
the East Coast of England.’ Mr. Stevenson had ob 
served, in many places, but little variation in the 
mean level of high and low water, and he propose 
this level as a standard or constant quantity. Certain 
stations in different parts of the kingdom are tobe 
taken, and the point of medium level 
ascertained in each of these, by the use of the spint 
level and the tide gauge, throughout at least one 
lunation, embracing both the extremes, and the 
mean of the tidal range ; these points to be marked 
by lines eighteen inches in length. The station to 
be taken at .light-houses, in the north, south, west, 
and east of Great Britain and Ireland. 

Mr. Smitu then made some observations ‘on the 
superficial beds in the neighbourhood of Glasgow; 
the uppermost of which is a sand ; the next a brick 
clay, interlaminated with sand, containing marine 
shells, and then a bed, called in Scotland till, and 
containing boulder stones. These are evidently post 
tertiary. Between these and the sandstone are three 
other beds. Mr. Smith has discovered, in elevations, 
often forty feet above the present shores, beds of 
shells, containing about eighty-five per cent. of species 
now existing. Those of extinct species 
shells from Canada, and indicate a colder climate at 
the time the animals existed. In the till, shelleare 
of very rare occurrence, although it sometimes com 
tains large bones. The bed of brick clay seems to 
have been frequently subjected both to elevationand 
subsidence; the latter condition being more di 
to observe, from its being often beyond our view. 
The brick clay of the neighbourhood of Glasgoy 
appears also to coincide in age with the Carse clay 
the east of Scotland, as may be seen in the valley of 
the Tay, where a singular phenomenon is ; 
by a bed containing stumps of trees, which is covered 
by another containing littoral shells. He 
that Dr. Thomson, of Glasgow, had recorded a whya 
dyke that penetrated the superficial sand of, that 
city, but he was not aware of the sand haying bem 
altered by it; also, that in Cumbrae a great wearing 
away of the sandstone was proved by the dykes,as 
they were now presented to the observer ; allowing 
foot in the century for this destruction, it 


require many centuries to effect what has been dove, 


which induced Mr. 8. to consider the 


period to be much longer than is y supposed, 
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"Mr. Dr 1a Becue mentioned the occurrence of 
hells in cliffs, at a maximum height of forty feet 
jn different parts of the west coast of Great Bri- 
fain, 2 height coinciding with Mr. Smith's obser- 
vations, and showing a general action.—Dr. Buck- 
xp mentioned some curious phenomena in the 
Mendip Hills, where the carboniferous limestone is 
perforated by pholades, although far inland. 
ie also stated his opinion, that the destruction 
the sandstone at the Cumbrae might be more 
than Mr. Smith imagined, from the immense 
qettoving power exerted by storms. Recent obser- 
quions had brought to light many curious phenomena 
@f elevation a subsidence. At Swansea had been 
qucbvered submerged peat with footsteps of deer, 
nd under this peat was a stratum with footmarks of 
feet also.—Mr. Mine observed, that in a cliff be- 
fyeen Stirling and Falkirk shells occur at an eleva- 
tion of forty feet, which elevation diminishes to thir- 
fen feet lower down the Frith of Forth. On the 
st coast of Scotland, this bed of shells affords 
a proof of subsidence, from its being in one place 
qerlaid by sea gravel. Near Stirling may be seen 
snother cliff with a bed of shells, from ninety to one 
Windred feet in elevation, and which may be traced 
Srthree miles Mr. Kerr announced the discovery 
recent shells at Ardrossan, on the shore of the 
Frith, opposite Arran, thirty feet above the level of 
‘the sea. i 

The Secretary next read a paper by Captain Bad- 
dey, ‘On the Geology of Canada.’—The author 
femetted that little had been as yet done towards a 

survey of this important colony, as it appears 
i possess sources of mineral wealth, highly deserv- 
ing of attention. There is an abundance of iron 
we, magnetic, and red and argillaceous oxide ; also 
Yead and copper. The part of Canada most metal- 
Wferous seems to coincide with a similar region in 
the state of New York; particularly the country 
behind Belleville, Kingston, Brockville, and Pres- 
eit, fiear the junction of the primary and secondary 
formations. Exact information on the subject is 
wanted, and it would be desirable that an accurate 
grvey should be made of the country. It wasmen- 
timed, that some pieces of native gold had been dis- 
eovered, but scarcely any indications of coal, although 
in the upper province, from the occurrence of sali- 
fapus strata, there was a greater likelihood of its 
being found: these strata occur near Toronto, and 
towards Lakes Erie and Huron. 

Mr. Greenovcn spoke to the importance of an 
itcurate geological survey of the United States boun- 
day, as, in former treaties, our government had 
patted with valuable mineral tracts: he instanced 
the island of Banca, now so important for its tin 
mines—Dr, BuckLanp mentioned, that large quan- 
ties of lime had been sent at a great expense to 
Gibraltar, the fortifications of which were built on a 
limestone rock._Mr. FraTHERSTONHAUGH stated, 
that surveys had been made of Nova Scotia and New 
Brunswick, by direction of the local governments, 
ii itrested with the Provincial Assembly of Canada 
accomplish the same. 

Mr. Bowman then read a paper ‘ On the Silurian 
Rocks of Llangollen, and on a Plateau of Igneous 
Rocks on the East flank of the Berwyn Range.’ He 
thowed, by the aid of two sections taken on the spot, 
fod rendered more complete by data supplied by 
Colonel Colby, that the shales and slates composing 
the hills, for some miles north and south of Llan- 
pollen, and west nearly to Corwen, belong to the 
oe formation. The rocks have here lost 

character of the mudstones of Shropshire and 
Montgomeryshire, and often resemble the Cambrian 
tetits; slates and flags, with perfect cleavage, being 
Quirried at Glyn, Oirnant, &c. They rise from 
tnder the Upper Ludlow Rock of Castel Dinas Bran, 
i Which Mr. B. found terebratula, navicula, cypri- 
Ginia, &c., and they rest on the fossiliferous lower 
ian’ tocks of Cyrn y Brain. In some of the quar- 
Ties were found orthocerata, graptolitheus ludensis, 
Md cardiola interrupta. Unlike their soft and uni- 
forth equivalents, described by Mr. Murchison, they 
tontist of three groups, passing into each other, and 
are not separated from the Upper Ludlow by 
Aymestry limestone. 1. Blue unfossilifer- 

‘thale ising conformably from under the upper 
Tallow, and passing into parallel beds of hard sili- 
(eons schist, forming the bed of the Dee for several 





miles above Llangollen, and having their dip in the 
direction of the stream, and their projecting edges 
opposed to it. 2. A great thickness of uniform pa- 
rallel beds of light blue shale, some of which on 
weathering are whitish, giving the section a banded 
or streaked character; they form the promontory 
of Rhysgog, and are largely developed on the west 
face of the Wridding, near the Holyhead road. Their 
lower portion is interstratified with bands of hard 
sonorous graywacke, and they pass into the next 
group. 3. Slates and flags, quarried at Cefn Uchaf, 
and on the chain of hills at Oirnant. At the north 
end of this chain, they repose on the lower Silurian 
rock of Cyrn y Brain. The total thickness of the 
three groups is about 3,100 feet. The plateau of 
igneous rocks occupies an area of about twenty 
square miles on the east flank of the Berwyn Moun- 
tains, between Llanarmon, Dyffryn Ceiriog, and 
Llansaintfraid Glyn Ceiriog, not noticed in the latest 
geological maps; it is divided by the river Ceiriog. 
They vary from a pure white compact feldspar to a 
grey or greenish trap, which in places is stratified 
and resembles graywacke. They throw off the sedi- 
mentary matter on all sides, bursting through it, and 
forming insulated trap hills. Near the centre, on 
the top of Pen y Graig, is a column of compact 
feldspar, twenty to twenty-five yards deep, and six- 
teen to eighteen yards wide, hemmed in on each 
side by lower Silurian rocks, which it has rifted 
asunder, and overspread laterally to some distance. 
Some of the stratified traps so repeatedly alternate 
with the schist, as to seem to be formed simultane- 
ously ; others seem to have been injected between the 
hardened beds. The rifted appearance of the trap 
in the gorges, shows a second up-heaving, after its 
first consolidation. Mr. Bowman had also examined 
the Bala limestone, and collected a number of fossils, 
which, with one exception, he found to resemble the 
lower Silurian rock. He is thus uncertain of the 
boundary between these and the Upper Cambrian. 
In addition to the absence of the dividing limestones 
of the upper Silurian, the old red sandstone is want- 
ing in Montgomeryshire and Denbighshire, the car- 
boniferous limestone resting on the upper or lower 
Silurian; to the north of Cyrn y Brain the limestone 
itself is wanting, and the millstone grit reposes on 
the fossiliferous lower Silurian rocks. 





Srcrion D.—ZOOLOGY AND BOTANY. 
President—Sir W. J. HOOKER. 
Vice-Presidents—Rev. Prof. Fusmine, D.D., Sir Wu. JARDINE, 

rt.. Prof. Granam, Mr. P. J. Sever. 
Secretaries—Prof, W.Covu per, Messrs, R. PATTERSON, E. Forses. 
Committee—Prof. Agassiz, Dr. G. W. Arnott, J. H. Palfour. M.D., 
Mr. J. E. Bowman, Sir J. G. Dalyell, Messrs. G. T. Fox, 
J. Goodsir, — Gouriie, Dr. Klotzel, Prof. Link, E. Lankester, 
M.D., Messrs. W. F. Mackay, W. Macdonald, Dr. P. Neill, 
J. Seouler, M.D., Messrs. H. Strickland, J. Wilson, N. A. 
Vigors, M.P. 

J. Fleming, D.D., in the chair. 

Dr. Fleming, on taking the chair, expressed his 
regret at the absence of the President, Sir W. J. 
Hooker, who, on account of domestic affliction, could 
not attend the meeting. 

The first communication was the Report of Prof. 
Henslow and Committee, ‘On the Preservation of 
Animal and Vegetable Substances.'—The attention of 
the Committee has been directed to the preserving 
propertiesof certain materials when applied separately, 
either in saturated solutions, or in different degrees of 
concentration. The experiments have been conducted 
in glass jars 6 inches by 1} ; and saturated solutions 
of the substances employed having been prepared, 
were diluted with an equal, and double, quantity of 
water. 178 preparations of animal and vegetable 
substances were tried. 1. Results obtained with 
animal substances. Three salts of potassa—the 
sub-carbonate, the bicarbonate, and the arseniate, 
have afforded the most satisfactory results. The 
solution of the bicarbonate afforded a flocculent 
precipitate: the solution half saturated appeared 
the best adapted. The substances preserving next 
best are, sulphate of zinc, muriate of magnesia, 
and arsenious acid. After these may be men- 
tioned sulphate of magnesia, sulphate of potassa, 
and alumina (common alum), muriate of ammonia, 
sulphate of potash. Corrosive sublimate is a perfect 
preservative of animal substances; but this salt ren- 
ders the substances so very hard, that singly it is 
unsuited to the purposes of natural history ; added 
in small proportions to other solutions, which render 
objects too soft, it will probably be found of essential 


flocculent matter. One part of naphtha to seven of 
water produces a favourable result, but when used 
stronger, the specimens are rendered tough. Acetic 
and oxalic acids decomposed the skin and cellular 
membrane of fish, but left the muscles untouched. 
A few drops of kreosote added to water, preserves 
the objects, but they become stained dark brown. 
The following substancesare entirely unfit for preserva- 
tives : carbonate of ammonia, chloride of potash, mu- 
riate of barytes, muriate of lime, nitrate of ammonia. 
nitrate of strontian, the nitrates of barytes, soda, am- 
monia, and magnesia, phosphate of soda, the sulphates 
of soda, potash, iron, copper, and rough pyroligneous 
acid.—2. Results obtained with vegetable substances. 
The success here is very slight. None of the salts 
seem favourable, with the exception, perhaps, of the 
sub-carbonate and bicarbonate of potash. In naphtha 
and acetic acid, the specimens are preserved, but in 
the latter they lose their colour, and assume a red- 
dish tinge. Prof. Henslow adds, in a note, that, 
although carbonate of soda of the shops is not men- 
tioned in the report, he finds it to possess considerable 
preserving powers on animal substances. 

Dr. Batrour observed, that he had seen fruits and 
other parts of vegetables preserved well in a solution 
of common salt in water. Arsenite of potassa also 
preserved the colour of flowers well. Asa general 
rule, he believed that salts containing oxygen would not 
preserve animal substances.—The Rev. Mr. Bropre 
thought, that the discoloration of some plants 
might arise from the presence of tannin, or other prin- 
ciples, that acted on the substances in which they were 
preserved. He had observed oak and elm to become 
black in the same solutions in which fir and other 
wood became whiter than ordinary.—Dr. FLemine 
observed, it was passing from the dead to the living, 
but he saw there Sir John Dalyell, who was cele- 
brated for preserving alive the lower forms of ani- 
mals, and perhaps he would give them some account 
of his experiments——Sir Joun Datyewu stated, that 
he had in his possession an actinia, which he had 
kept alive twelve years, another eight years, a holo- 
thuria two years, and other animals of the same class, 
of varying ages. He found it necessary to change 
their water every four or five days ; when kept longer 
they became weak and incapable of sustaining them- 
selves with their suckers. The actiniz will live a 
long time without food. They feed on small fish, 
crustacea, and conchifera. The food of the holo. 
thuria he was not certain about. A young skait he 
kept would eatnothing but whiting. —Dr.G. WALKER 
Arnott thought the preservation of plants had not 
been sufficiently attended to in the report. Spirits, 
he believed, a tolerably good preservative of plants, 
Sea-water spoiled delicate plants. The lower forms, 
as the fungi, &c., were most important, and nothing 
had been hitherto devised to preserve these in a good 
state. He had heard of their being kept by immer- 
sion in tallow, but had not tried it, 

‘Further Researches on the British Ciliograda,’ 
by Edward Forbes ang John Goodsir.—Since the 
last meeting of the British Association, the authors 
have continued their observations on these animals ; 
no additional species. have been discovered, but 
several interesting facts elucidating their structure 
have been brought to light. The species examined 
were the two forms of Cydippe designated C. pileus 
and C. Flemingii. They have repeated the observa- 
tions of Mr. Garner on the ciliation of the walls of 
the stomach and vessels, and can bear testimony to 
their accuracy. The cilia towards the base of the 
stomach are larger than those on the oral portion. 
A row of very minute cilia surrounds the mouth, but 
none of these organs are seen on the filamentary ten- 
tacula, or on the walls of the filamentary cavities. 
The cilia which are placed on the longitudinal ridges 
are linear, lanceolate in form, flat, and not hollow. 
They are not webbed together, and have no commu- 
nication with the vessels which run beneath the 
ciliary ridges. Each row of cilia is mounted on a 
transverse base of a more solid texture, and less 
transparent than the rest of the body. The substance 
of this base consists of globules irregularly imbedded 
in a homogeneous substance. A similar structure is 
seen to exist in the filaments of the Cydippe, and 
the bodies of the Hydroid zoophytes and of the 
simpler Nematoid worms are com of a like 
substance. When one of the cilia of a Cydippe is 





service, as well also in preventing the formation of 


cut off, it has, of itself, no power of motion, but if the 












































































































